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HAIPaBIIEHHOCTD TPOGUIL 00pa30BaTENIbHOM MPOTPAMMEI

«ONTO9MEKTPOHHLIE TEXHOJIOTUHY ((POTOHMKA) B ”HPOKOMMYHHUKALTUIX»

CaHnkTt-IleTepOypr



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 CTYyJEeHTY IIpefCcTaBleHre O IPUHIUIIaX ONTUMHU3ALUU
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 CTyIeHTaMU METOJ0B KOMMepLraIu3alliy pe3yabTaToB
VHTEJIEeKTyaJlbHOU NesiTeIbHOCTH ITOCPEICTBOM BOBJIEUEHHUS B XO3SMCTBEHHBIN 000POT
B PA3/IMYHBIX CETMEHTaX HaI[MOHAJIPHOTO U T100aIbHOTO0 PHIHKOB.

MecTo gucuunauHb B CTPyKType OI1

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

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

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

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

CopepxkKaHue OUCIUIIINHEL

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

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

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




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

Paspen 3. CopepxkaHve 3TanoB KoMmMepuyanu3anuu pe3ynstatoB HUOKP, mopenu

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

pe3ynbraToB HUOKP

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

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

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

coCTaBJieHUs1 OM3Hec-IJlaHa KoOMMepuuanu3auuu pesynsratoB HUP

Paspen 6. Pa3paboTka MpOM3BOOCTBEHHOIO IIaHa

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

P 7. P TK TaHW3AIIMOHHOrO IIIaH

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

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

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

3auer

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

lenu ocBOEHHUS OUCHUUIIIUHEL

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

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

MecTo gucuunauHLL B CTPyKType OI1




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

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

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

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

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

CopepxkaHue OUCIUIIINHEI

Paspen 1. [TocTtoummoMHOe 0Opa3oBaHue.
Briciiee o6pa3oBaHue U y4eHbIe CTETIEHU B aKafleMUuecKou cpefie. [Iporenypa 1 MOTHUBEL

IIOCTYIIJIEHUSI B MarucTpaTypy (pe3ioMe, caMOIIpe3eHTallis Ha YCTHOM co0eceloBaHUM).
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!
cTaThe. BusyasnbHble OTIOPHI B MHCbMEHHBIX aKaJeMUYEeCKUX 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
KOMMYHUKAIMY Ha UHOCTPAHHOM 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:

yriybiieHre TeopeTU4eCKUX 3HaHUY U COBEPIIIEHCTBOBAHNE YMEHUY U HAaBHIKOB 110
IIOJTOTOBKE, IIJIAHUPOBAHUIO U IIPOBEMIEHUI0 HAaYYHBIX UCCIIefoBaHul, 00paboTKe
pe3y/ibTaTOB 3KCIIEPUMEHTOB B BUIE IKCIIEPUMEHTalIbHEIX AaHHbIX (I]1) Ha 9BM,
M3y4YEeHUI0 COBPEMEHHHIX ITPOTPAaMMHBIX CPEICTB 00pab0TKU 9KCIEePUMEHTAJIbHBIX
NAaHHBIX

MecTo pucuuniuHe B CTpykType OI1

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

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

TpeboBaHUS K pe3yiabTaTaM OCBOEHUS

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

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

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

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

CopepxkaHue OUCIUIINHEI

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

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

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

Paspen 3. OG61ue moioXXeHNWsl TEOPUH MJIaHUPOBAHUS 3KCIIEPUMEHTA

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




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

3auer

Bb1.0.06 O6ecneueHue uHpopmauuoHHOU He30NaACHOCMU 8 UH(POPMAUUOHHBLIX CeMIX

Ilenu ocBOEHUS OUCLUUIIIUHEL

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

MecTo pucuuniauHel B CTpyKType OI1

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

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

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

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

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

CopepxkKaHue OUCIUIIINHEI

Paspen 1. OneHka pucKoB MHOOPMAIIMOHHON 6€301aCcHOCTH

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




Paspmen 2. CTaHmapThl yiipaBiaeHUs HHOOPMANXOHHOM 6e3011aCcHOCThIO

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

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

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

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

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

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

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

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

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

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

DK3aMeH

b1.0.07 ®uaocogpckue npobd1embl HAYKU U MEXHUKU

e ocBOEHUS TUCUUIIIUHEL

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

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

MecTo pucuuniavHel B CTpykType OII1

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

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

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

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

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

CopepkaHue OUCIUATIIHHEL

P 1. ITpegMeT ¥ OCHOBHEIE II MBI QU WY HaVKU

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

Pasmen 2. OcHoBHEIE TPOGIEMBI ¥ HallpaBlIeHus B GUI0copuy TeXHUKH

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

Llenbio MpemnomaBalHus QUCHUTUIMHEL « MeTpoorudyeckoe obecredeHue u
IIOATBEPKAEHNE COOTBETCTBUS CUCTEM MHMPOKOMMYHHUKAIINN» SIBIISIETCS:

03HaKOMJIEHHE CTYAEHTOB C MTOHATUEM "METPOJIOTHYECKOe o0ecreyeHue",
IIpOIlecCaMy METPOJIOTUYECKOT0 00ecrieyeHus, C MeXaHu3MaMu rOCyJapCTBEHHOTO
perynupoBaHus B 0671acTu o0ecriedeHus: eMUHCTBA U3MePeHUH, yriybneHre 3HaHUM 00
3TaJIOHaX, MeTogaxXx U3MEpPEHUH U [I0BEPKU, U3y4eHNE COBPEMEHHBIX CPELCTB
M3MepeHuH, TPUMeHsIeMbIX B TOM YHCJIe ¥ IIPHU BHIIIOJIHEHUY TOCOO0OPOH3aKa3a.
H3yuyeHue mpolenyphl IOATBEPKAEHUS COOTBETCTBUSA CUCTEM HH(POKOMMYHUKAIUN.

MecTo pucuuniavHe B CTpykType Ol

OucuunnuHa «MeTponoruueckoe obecrieueHue U IOAOTBEPKIEHUE COOTBETCTBUS
cucteM nHpokoMmyHuKauuii» 51.0.08 oTHOCUTCS K 00513aTEIbHOM YaCTU IPOTPaMMBI
Maructpatyphl «11.04.02 MHGDOKOMMYHUKAIIMOHHLIE TEXHOIOTUU U CUCTEMEI CBI3U».
W3yyeHue pgucuunnuHb «MeTponorudeckoe obeclnedyeHue M TNOATBepKIeHUE
COOTBETCTBUS CUCTEM MHPOKOMMYHUKAIIMN» OCHOBEIBAETCS Ha 0a3e 3HAHUU, YMEHUH U
KOMIIEeTEHILIMY, TOJIyYeHHBIX CTyleHTaMU Ha IPebIAyIeM ypoBHe 00pa30BaHus.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Crmoco6eH TpefCTaBIsITh COBPEMEHHYIO HayYHYI0 KAPTUHY MUPA, BEISBISATDH
€CTeCTBEHHOHAYYHYI0 CYIIHOCTh IPo6JieM cBoel NpodeCcCUOHATbHOM [eaTeIbHOCTH,
OTIpeneNATh 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 MeTposioruto. OCHOBHBIE TIOHATUS U OnpefeNieHus. [IpaBuUio 3anucu pe3yabTaToB
n3Mepenuit. OCHOBHBIE ITPAaBUJIA HaNKMCaHUsI 0003HaYeHUs emguHuIl. [ToHITHE
MeTpoJjIoTHYecKoro obecmedenusi. CTPyYKTypa MeTPOIOruYecKoro obecreuenus. ITpoieccr
MeTPOJIOTHYeCcKoro obecmedenus. [I1aHUpOBaHKE U ITOATOTOBKA U3MEPEHUH.

P 2.T TBEHHAS CHCTEM IIeYeHUs eIWHCTBA N3MEDEHUN

Ob6ecneueHnne equHCTBa u3Mepenui B PO. HopMaTuBHO-IIpaBoBasi U MeToguyeckas 6a3a
obecrieyeHust eUHCTBA U3MepeHui. OTBEeTCTBEHHOCTh 3a HAapyIIeHNEe MEeTPOJIOTHYECKUX
IpaBujI ¥ HOpM. ['ocyaapCTBEHHBIN METPOJIOTUYECKUU KOHTPOJIb U HafA30p. MeTposioruueckue
OpraHsl, CIyxKO0bl ¥ opranu3anuu.demepanbHEN 3aKOH 0 TOCYOapCTBEHHOM 000POHHOM 3aKa3e.
MeTposoruueckoe obecriedeHre IPeOIPUTHH, BEITOTHSIIOMIAX TOCOO0POH3aKas.

Paspen 3. Bocupor3seneHre eqUHNULL QU3MYECKUX BEIMYUH U [lepefayda UX Pa3MepoB
[TousiTue 00 3TanoHax PU3NYECKUX BEIMYUH. ITAJIOHE OCHOBHBIX €UHHUI] CPE[ICTB U3MEPEHUH.
dtanonHas 6a3a P®. [ToBepka CpefCTB U3MEPEHUH, IIOBEPOYHEIE CXEMBI, METOMIBI IIOBEPKH.
MexXmoBepoYHLIe UHTEPBaIH. KamuOpoBKa CpefiCTB U3MEPEHHUSI.

Pasmen 4. AttecTaius 000pyIoBaHus, CPEICTB U3MepeHus. MeTpoiornyeckas 9KCIepTru3a

TeXHAYECKON NOKYMEeHTalluH.
ATTecTauus WCIHITATEIFHOTO 000PyHOBaHKS. ATTEeCTallis HeCTaHOAPTH30BaHHBIX CPEJICTB

u3MepeHnus. MeTponorudeckas 3KCIepTU3a HayYHO-TeXHUYECKOU JOKyMeHTalluu.

Paspen 5. MeTonsl u cpencTBa GOPMUPOBAHUS CUTHAIOB

H3mepuTenbHble TEeHEPATOPBI CUTHAJIOB HU3KOM, BEICOKOM U CBEPXBBICOKOX YACTOTHI.
H3MmepuTenbHble TEHEPATOPH IIYMOBBIX CUTHAJIOB. I3MepHUTeNnbHbEIE TeHePaTOPhl UMITYIbCHBIX
CUTHAJIOB.

Pasgen 6. [IudpoBbie ocuuanorpads

[TpuHIUT OEHCTBUS U CTPYKTYPHAS cxeMa. Pexxumel paboThl. OcoGeHHOCTH BEIOOPA U
npuMeHeHus. Ociumiorpadpuyeckue MPOOHUKH.

P 7. U3MepeHNs MapaMeTPOB CUTHAJI0B BO BDEMEHHOU ™

Bri6op cpencTB u3MepeHu Oy U3MEePEHUS TapaMeTPOB BEICOKOCKOPOCTHHIX ITH(DPOBLIX
CUTHAaJIOB. M3MepeHue rpyInmnoBoro BpeMeH! 3ama3bliBaHus. I3Mepenue
oxuTTepa.O0HapyKeHue peIKuX aHOMaIui IUGPOBLIX CUTHAJIOB.

P H3MepeHne TapaMeTPOB CIEKT MOCHUTHANIOB

XapakTEepUCTUKY CIIEKTPa paguOoCUTrHanoB. MeTogbl U3MEPEHUM XapaKTePUCTUK CIIEKTpa
curHanoB. CpefcTBa U3MePEHUM XapaKTePUCTHUK ClieKTpa. Knaccudukaliysi, OCHOBHEIE
XapakTepUCTuKu. 3aMepeHue mapaMeTpPOB MOAYJISALMY C ITIOMOIIBIO OCIuIorpada u
a”anmM3aTopa crekTpa. M3mepeHue napaMeTpoB BEKTOPHOU MOIYJISALUN.

Paspen 9. [TonTBepXKneHWe COOTBETCTBUS CUCTEM MHPOKOMMYHUKAIINI

Lenu u npuHOune ceptupukanyuu. DopMel TOATBEPKAEHUS COOTBETCTBUS. OCHOBHBIE CUCTEMEI
ceprudukaiuu PO. CxeMa opraHu3aluy 1 IpoBefeHus padoT 1o o0sg3aTeIbHOMY
MIOATBEPKIOEHUI0 COOTBETCTBUS CPEACTB CBA3U. CXeMbl CepTU(HUKALNYU CPELCTB CBS3M.
[TpaBoBrle OCHOBHI cepTuduKanuu. CepTupuKauroHHbIEe UCIIBITaHuA. [Ipoienypa yTBepXKaeHUS
TUIA CPeCcTBa U3MEePEHU .

OO1mast TPYAO0EMKOCTD TUCITUIIINHEL
144 ygac(oB), 4 3ET

dopMa MpoMexKyTOYHOM aTTeCTalluu
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DK3aMeH

2. AHHOTaIUHU PabOYHX MPOrpaMM JIUCIHHIUIHH (MOJy/IeH) BapHaTHBHOH
4acTH

b1.B.01 IlepcnekmueHble onmu4yeckue UHPOKOMMYHUKAUUOHHbIE MEXHO0./102UlU

lenu ocBOEHUS TUCUUIIINHEL

Llenbio npenofaBaHus AUCUUIIUHEL «[IepCleKTUBHEIE ONITUYECKUE
MH()POKOMMYHUKALXOHHEIE TEXHOJIOTUN» SBIISIETC:

NoJTly4eHre 3HaHWM, YMEHU U HaBLIKOB ¥ IIOATOTOBKA K Oymy1ei
npodeccroHaNbHON eSATEeIbHOCTH B 00/1aCTU COBPEMEHHBIX U ITEPCIEKTUBHBIX
ONTUYECKNX HHPOKOMMYHUKAIIMOHHEIX TEXHOJIOTHUH.

MecTo pucuuniavHsl B CTpykType OI1

OucuunnuHa «llepCnekKTUBHbIE ONTHUYECKHE HHPOKOMMYHUKAIMOHHEBIE
TexHonoruu» b1.B.01 oTHocutca K dYacTu, GOpPMHUPYeMOM ydYaCTHHUKaAMHU
oOpa3oBaTeNbHBX OTHOIIEHWN MporpamMMmMbl MaructpaTtype «11.04.02
NHEDOKOMMYHUKAIUOHHLIE TEXHOJIOTUUA U CUCTEMHE CBA3U».

V3yuenve OuCHUNIUHB «[lepCHeKTUBHLIE ONTUYECKHMe HWH(POKOMMYHHKAIMOHHEIE
TEXHOJIOTMM» OCHOBBIBAETCS Ha 0a3e 3HaHUM, YMEHUU U KOMIIETEHLUH, IOIy4YeHHBIX
CTy[leHTaMH Ha IIpefbIayIIeM ypoBHe 00pa30BaHMUS.

TpeboBaHUS K pe3yiabTaTaM OCBOEHUS

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

- Crioco6eH peanr30BLIBATh HOBBIE TPUHIUITEL ¥ METOOBI UCCIIEIOBAHUSI COBPEMEHHBIX
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U CETEX Pa3JIMYHBIX TUIIOB IIepefaydl, paclpeneeHus,
ob6paboTku 1 xpaHeHus nHGopmauuu (OITK-2)

- Criocoben nmpuoOpeTaTh, 060pabaTeBaTh ¥ UCIIOIH30BATh HOBYIO HHGOPMAIIUIO B CBOEH
IIpeaMeTHOM 001acTy, IpearaTh HOBbIe UAEH U MTOAXOMBI K PellleHuIo 3aay CBoeH
npodeccruoHanbHOM gesaTenbHOCTH (OIIK-3)

- Crioco6eH MCIO0Ib30BaTh COBPEMEHHbIE NOCTHUXKEHUS HAaYKH U IIepeioBLIe
MH(POKOMMYHUKAIIMOHHLIE TEXHOJIOTUM, METOIbI ITPOBENEHUS TEOPETUYECKUX U
9KCIIepUMEHTAJIbHBIX UCCIIeOBaHU B HAYYHO-UCCIIeIOBaTEIbCKUX paboTax B 001aCTH
HWKTuCC, cTaBUTh 3aJa4yy UCCIIENOBaHMS, BEIOMPATh METOILI 9KCIIePUMEHTAIBHOM PaOOTH C
1LIeJThI0 COBEPIIEHCTBOBAHHUS U CO3JaHMUIO HOBHIX TEPCIEKTUBHBIX HHPOKOMMYHHUKAIIMOHHBIX
cuctem (ITK-1)
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- Cnoco0GeH caMOCTOSITEIbHO COOMPATh ¥ aHATU3UPOBATH UCXOTHLIE TAHHEIE C IEJIhI0
(GbOopMHUPOBaHUIO TIJIaHa Pa3BUTHUS, BLIPAOOTKE U BHEIPEHUIO HAyYHO 000CHOBAHHKIX PEINEHUM 110
orntuMu3anuu cetu cBsa3u (I[1K-3)

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

- Cnoco0GeH aHaIU3UPOBaTh, IPUMEHSTh U PA3BUBATh COBPEMEHHEIE ONITUYECKUE
MH(POKOMMYHUKAIIMOHHLIE TEXHOJIOTUH, BK/II04Yasl TEXHOJIOTUY (POPMUPOBAHUS CUTHAJIOB, UX
mepegayy, mpreMa U 06paboTKH B BEICOKOCKOPOCTHEIX cucTeMax cBs3u (ITK-23)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. McTopusd pa3BUTHUS ONTUYECKON CBI3U. ONTHYECKNE BOIOKHA.
HcTopus pa3BUTHUS ONTUYECKOU CBI3U. OCHOBHEIE 3Tallbl pa3BuTusd. Knaccudukarmus,

KOHCTPYKLIMH U ITapaMeTphl coBpeMeHHBIX OB s TenekoMMyHuKami. OCHOBHEIE
HalpaBJIeHUS UCCIeNoBaHUM B 00/1aCTH CO30aHUS HOBBIX KOHCTPYKIUYU U TEXHOJIOTUM
M3TOTOBJIeHUS KBapieBbix OB, MOKMCK HOBEIX MaTEpPHalioB C LIeJIbl0 YMEHbIIEHUS K03 huImenTa
3aTyXaHUs, XpOMaTU4EeCKO U MOJIAPU3alliOHHO-MOL0BOM AUCIIEPCUN, YYBCTBUTEILHOCTH K
u3rubaM, 6OIBIINM YPOBHSIM MOIITHOCTH U T.1. CrennansHeie OB: ManmomMonoBee,
MUKPOCTPYKTYPHUPOBaHHbLIE, MHOTOSIIepHEIE U Apyrue. HoBrle oOnactu ucnons3oBanus OB
(ceHCOpHI, YCTPOMCTBA 3aePKKH, 3JIEMEHTHI MHTETPAIbHOM ONTUKY U T.I1.). HanpaBneHus
OaJIbHEUIIero Pa3BUTHUA.

Paspen 2. UICTOYHUKY ¥ TPUEMHUKYA U3TYUYEHHUS.

[TprHIMT AEWCTBUS UCTOYHUKOB ¥ IPHEMHUKOB U3Nny4yeHus. Kimaccuukauus, MpuHITUI
OEeUCTBUS, KOHCTPYKIIMYU U ITapaMeTPHl COBPEMEHHBIX NTEPEaloInX U IPUEMHBIX YCTPOUCTB.
HHTerpanbHbEle OQHOMOMIOBLIE HCTOUHUKY C ITIEPECTPanBaeMOM YaCTOTOM, CO BCTPOEHHBIMHU
MOAYJISITOPaMH, OITUYECKUMHU YCUNMUTENIMU. POTOIPUEMHBIE YCTPOUCTBA C OMHUM TUIIOM
Hocuteneu. TpaHCUBEPHI, TPAHCIOHAEPH. HallpaBneHus AalbHEUIIEr0 Pa3BUTHUA.

P [TacCHBHEIE OITUYECKNE KOMIIOHEHTEI

Knaccudukauus, IpUHIUI JeHCTBUSA, KOHCTPYKIKU, PYHKLIUY, TTapaMeTPhl COBPEMEHHBIX
ITaCCUBHBIX ONTUYECKUX KOMIIOHEHTOB: Pa3beMHEIX U HEPA3bEMHBIX COeTUHUTENEH,
aTTEHI0AaTOPOB, Pa3BETBUTEIIE!, HallpaBJIEHHLIX OTBETBUTENEN, UHTEP(HEPEHIIMOHHEIX (QUIIBTPOB,
peweTok bperra, IUpKynIAaTOPOB, U30JIITOPOB, MYJIbTUIIEKCOPOB U AEeMYJIbTUIIEKCOPOB WDM,
KOMMYTaTOpPOB U OPYrux. MCcTOpus pa3BUTHS U OCHOBHBIE TEHEHIIUN Pa3BUTHA.

Pasgen 4. AKTUBHEIE ONITUYECKHE KOMIIOHEHTHL.

Knaccudukauus, IpUHIUIL NeHCTBUS, KOHCTPYKLNH, TapaMeTPhl COBPEMEHHBIX ONITUYECKUX
ycunuresnen u nmpeodpa3oBaTesiell YaCTOTH. YCUIUTEIN Ha OCHOBE ONITUYECKUX BOJIOKOH,
JIETUPOBAHHBIX PeIKO3eMEIbHEIMU 3JIEMEeHTaMU. YCUIUTENIM paMaHa U IOJIyIIPOBOJIHUKOBEIE.
HanpasneHus ganbHENUIIero pa3BUTHS.

Pa3pen 5. DHepreTuyecKuil ¥ KOTePEHTHHIN IIPUEM.

OHepreruueckuil npueM. CpaBHUTEIbHBIN aHaIu3 (POTONPUEMHEIX YCTPOUCTB UCIOJIb3YIOLUIUX P-
i-n u maBuHHBIE hoTOmMOOLL. [IpenebHEIE BO3MOXKHOCTU. ICTOPUST U COBPEMEHHOE COCTOSTHUE
KOTePEeHTHOM ONTUYEeCKOU CBSI3U. TPYIHOCTH, BO3HUKAIOIINE NIpY ee BHepeHu. OCHOBHbIE
37IeMEHTHI IlepefalonX U TPUEeMHBIX YCTPOMCTB, UX MaTeMaTHYeCKOoe ONKCaHue U
MopenupoBanue. Onepexalolias Koppekius omnbok. OnTudyeckas 00paboTKa KOrepeHTHBIX
CUTHAJIOB C PA3NMYHLIMU BUaM{ MOOYJISLIUKA ¥ KOOUPOBaHUs, Ipeodpa3oBaHue UX B
3JIEKTPUYECKUM CUTHAJ. AHanoro-iudposoe npeobpa3oBanue u upposas ooOpaboTka
3JIEKTPUYECKUX CUTHAJIOB. HampaBneHus ganbHEHUIIEro pa3BUTHS.

OO1mast TPyAOEMKOCTh AUCIUIIINHEL
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108 gac(oB), 3 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

B1.B.02 Apxumexmypa u NPuHUUNbI NPOEKMUPOB8AHUs1 KOHBeP2eHMHbIX cemell u
cucmem

Llenu ocBOeHUST OUCLIUIIIMHEL

Llenpio mpernofaBaHus TUCITUIIIMHE «APXUTEKTYpa U IPUHIKIIE TPOEKTHPOBAHUS
KOHBEPTeHTHBIX CETeH ¥ CUCTEeM» SBIISEeTCS:

U3y4eHNe TeOPEeTUUECKUX U MPAKTUIECKUX OCHOB HOBEUIITHX TEXHOJIOTHUM B
00/1aCTH TeIeKOMMYHHUKAIIUH, [TMCITUIIINHA «APXUTEKTypa U IPUHITUIIEL
TIPOEKTUPOBAHMS KOHBEPTE@HTHHIX CeTel U CHCTEM» MOJIKHa 00eceynuBaTh
dbopmupoBaHue GyHIaMeHTa IOATOTOBKH MAaruCTPOB B 001aCTH
TEJIeKOMMYHHMKAIIMOHHEIX TEXHOJIOTHM U CUCTEM CBSI3H, a TaKXkKe, CO3[aBaTh
HeoOxomuMyto 0a3y OJIst YCIIEITHOTO OBTadeHus IIOCIeAYIOUIMMY CIIelaTbHEIMU
OUCLUUIIIHHAMY y4eOHOoro mmnaHa. OHa HOoIXKHA CTOCOOCTBOBATh PA3BUTHIO CHCTEMHOTO
MBIIIEHUS CTYAeHTOB, YMEHHUI0 (OPMYIHPOBATEL U PEINaTh 3aJady 110 paboTe ¢ HOBEIM
¥ HOBEHIIUM 000PYHOBAHKUEM, TEXHOJIOTUSIMH ¥ MPOTOKOJIAMH.

MecTo pucuuniuHe B CTpykType OI1

HucuunnvHa «ApXUTEeKTypa U NPUHLUIL IPOEKTUPOBaHUS KOHBEPTEHTHEIX CETEU U
cuctem» B51.B.02 oTHOCUTCS K YacTH, GOpMUPYeMOM y4aCcTHUKaMu 00pa30BaTeIbHBIX
OTHOIIEHUX MporpaMMbl MarucTtpaTtypel «11.04.02 HMHPOKOMMYyHHKAIMOHHEIE
TEXHOJIOTUUX U CUCTEMBI CBI3UY.

H3yyeHre OQUCHUINIUHBEL «APXUTEKTypa ¥ IPUHIUIILL IPOEKTUPOBaHUS KOHBEPTEeHTHHIX
ceTell ¥ CUCTEM» OCHOBBIBAeTCS Ha 6a3e 3HaHUMU, YMEHUU U KOMIIETEHIUH, TOTyYE€HHBIX
CTy[IeHTaMH Ha IIpebIayIleM ypoBHe 00pa30BaHMS.

TpeboBaHMS K pe3yabTaTaM OCBOEHUS

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

- Crioco6eH K BHITIOJIHEHUIO Pab0TH 110 00ecredyeHnIo GYHKINOHNPOBAHUS
TEJIEKOMMYHUKAIIMOHHOT0 000pyN0BaHKS KOPIIOPATHUBHAIX CETEl C yueToM TpeboBaHUM
nHpopManuoHHoU 6e3omacHocTH (ITK-7)
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- Cnoco6eH K agMUHUCTPHUPOBAHHIO CUCTEMHOI'0 IIPOTPAMMHOI'0 00eCIIeYeHNusT U CUCTEM
yrnpaBiieHus: 6a3aMy HaHHBIX HHHOKOMMYHUKAIIMOHHON cucTeMbl opranu3anuu (I1K-8)

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

- Cnoco0eH aHAIU3UPOBATh COBPEMEHHEIE 1 ITePCIIeKTUBHEIC HAIIPABIIEHUS PA3BUTHS
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CUCTEM, 0COOEHHOCTH pean3alldi YCIyT, ClIocoOeH
IIPUMEHSTH OCHOBHBEIE METOMbI aHa/IN3a, CUHTe3a U 3KCIIJTyaTallil CETe CBSI3M Pa3/IMYHBIX
IIOKOJIEHU, UCIIOIb3yeMble CUCTEMBI CUTHANMU3aluu ¥ TPOTOKOME ([TK-25)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. Beenenne. TepMUHEL ¥ OLIPeIEIeHAS.
3aKOHOJaTeNbHEIE U PEKOMEHIaTeIbHbIe JOKYMEHTEL OTPAC/IH CBS3b.

Pazgen 2. CeTh 31€KTPOCBA3U KaK CPEICTBO Peanu3alny HHHOKOMMYHUKAIIMOHHEIX VCIIVT.
CeTh 37I€KTPOCBSI3U KaK CUCTEMa MacCOBOT0 00C/TyKuBaHUs, 00ecreynBalas peann3aluio
YCIIYT C 3aJaHHEIM KaueCTBOM

Pasmen 3. CocTaBHBEIE YaCTH CETH 3ME€KTPOCBA3M.
TpaHcmOpTHas CeTh, CETh Pearn3aluy JOTUKHU YCIIyT, CeTh aDOHEHTCKOTO [IOCTYyTIa.

Pasgen 4. duKCHpPOBaHHEIE CETH CBSI3U C KOMMYTallMel KaHaO0B.
Tunbl GUKCUPOBAHHBIX CETEH 3JTEKTPOCBI3YU C KOMMYTAlLMEH KaHaJIOB.

Paspen 5. MoOGunbHLIE CETU CBSI3W C KOMMYTAllMel KaHATOB.
Tunsl MOOUIIBHEIX CETEM 37IEKTPOCBSI3U C KOMMYTAalliel KaHaJloB.

Paspmen 6. CeTu cBg3u 06&81"0 ITOJIb30BAHUA C KOMMyTaHHefI ITIAKETOB.
Tumnw ceten 9JIEKTPOCBA3U C KOMMYTaHI/IefI IIaKeTOB.

OO1mast TPyAOEMKOCTh AUCIUIIIMHEL
144 4gac(os), 4 3ET
dopMa IpoOMeKyTOUHOHM aTTECTALUN

Ok3ameH. Kypcoas paboTa

B1.B.03 IlocmpoeHue 3auiuuieHHOU apxumeKmypbsl uHpopmauuoHHOU Ge3onacHocmu
00./1a4HbIX 8bIYUCACHUU

Llenu ocBOeHUS OUCLIUITIINHEL

Llenbio mpernofaBaHus QUCHUIIMHEL «[IoCcTpoeHNe 3alUIIEeHHON apXUTEKTYPH
nHGOPMaIMOHHOM 0€30ITaCHOCTH 00JITaYHBIX BEIUUCIIEHUN» SBIISIETCS:

M3y4yeHue PUHLIUIIOB IOCTPOEHUS apXUTEKTYPhl HHGOOPMaIMoHHON 6e3011acHOCTH
00/1aYHbIX BEIYHCIIEHUM.

MecTo pucuuniavHel B CTpyKType OI1

OucnunnuHa «[locTpoeHrWe 3aIUIIEHHOUW apXUTEKTyph HHGPOPMALMOHHOU

17




6e3omacHOCTH 00TauHBIX BeIuMcieHu» B51.B.03 oTHOCUTCS K 4acTu, GopMupyeMou
y4acTHHKaMu 00pa30BaTeIbHBIX OTHOIIEHWU NMPOTrpaMMbl MaructpaTtyphl «11.04.02
NHPOKOMMYyHUKALIMOHHEIE TEXHOJIOTUYM U CUCTEMH CBA3U». VICXOOHBINM YPOBEHDb 3HAHUU
¥ YyMeHWM, KOTOPHIMU [OJIKeH o0nafaTh CTYAeHT, IPUCTyNas K U3y4eHUI0 JaHHOU
OUCIUININHE, ONpefesieTcs M3y4eHHeM TaKuX OUCHUNNNH, KakK: «MexkceTeBoe
3KpaHUPOBaHUE U CUCTEMHl IIPENOTBPALLEHUSI BTOPKEHUN».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- CniocobeH obecrneunBaTh HPOPMAIIMOHHYI0 0€30IIaCHOCTb CUCTEMHOTO ITPOrPAaMMHOTI0
obecreyeHust ”HOOKOMMYHUKAIIMOHHONW CUCTEMB opranu3aiuu (I1K-4)

- Cnoco0eH TPOBOIUTH MHCTAJIISIINIO, HACTPOUKY U 00CTyKHMBaHUE TPOrPAMMHOT0
obecreyeHus1 TEIEKOMMYHUKAIIMOHHOT0 o0opynoBauus (I[1K-6)

- Crioco0eH K BHITIOJIHEHUIO Pa0OTH 110 00ecredyeHNI0 GYHKINOHNPOBAHUS
TeJIEKOMMYHHUKAIIMOHHOTO 000PYOOBaHUSI KOPIIOPATUBHAIX CETEM C YUeTOM TpeOoBaHUM
“HpopManuroHHOU 6e3omacHocTH (ITK-7)

- Cnoco0eH K afMAHUCTPHUPOBAHUIO MPoIlecca MOUCKA U TUAaTrHOCTHUKHY OIMINOO0K CETEBBIX
YCTPOUCTB ¥ IporpaMMHoro obecrnedenus (I1K-9)

CopepxkaHue OUCIUTIINHEL

P 1 HOBHEIE KOHIIEIIITAN IIOCTPOEHUST HIEeHHON apPXUTEKTYDHL UH MallMOHHOUN
IIaCHOCTH YHBIX BRIYHCIIEHUN

[ToHsTHE BUpPTyalIu3alliy, IPEUMYyIeCTBa BUPTyalu3allii, BUObl BUPTyaJIbHBIX MallliH,

MIOHSITHE TUIIEPBU30PA.

P 2. Bupger " KOB", THII€PBU30PEL X MX YCTPOUCTB

BBeneHue B KOMIIOHEHTH IIPOrpaMMHO - onrpenesnseMsrit LIO]II, yctaHoBKa u pa6oTa ¢ vSphere

Client, 0630p runepsu3opa ESXi

Paspen 3. BupTyanbHble MalllWHEL M KOHTEVHEPHl. BUpTyanbHBIEe CETH.

OmnucaHue BUPTYalIbHBIX MallliH, 000pyNOBaHUs BUPTYaIbHEIX MalllMH U (PaiioB BUPTYaIbHBIX

MallliH, Co3laHKe 1 paboTa c BUPTyaJbHBIMU MaumHaMu. OnucaHre, CO30aHue U yIpaBeHue

CTaHOAPTHEIMU KOMMyTaTopaMH (Standard switches), onucanue u KOHQUIypUpPOBaHKE CBOKCTB

CTaHapPTHHIX KOMMYTaTOPOB, HaCTPOMKa alrOPUTMOB 0alaHCUPOBKH HaTrpy3KU BUPTYaJIbHBIX

KOMMYTaTOpOB, CO3aHNe, HaCTPOMKa U yIIpaBJeHNe paclpefeieHHBIMI KOMMYyTaTOpaMu

(Distributed switches), ceTeBrIMU COeIUHEHUSIMU U rpynnaMu noptoB. HacTpoiika

BUPTYa/IbHBIX KOMMYTaTOPOB.

Pasmen 4. IIpoTOKONEI XpaHEHUS OaHHBIX

OmnucaHne IPOTOKOJIOB XpPaHWINIIA ¥ UMEH YCTPOUCTB XpaHunuiia, oocyxnernue ESXi ¢

xpanunuieM iSCSI, NFS u FibreChannel, co3ganue u ynpasneHnue xpanunuiamu VMFES,

onucanue VMwareVirtual SAN

Paspen 5. O6ecneuyenne U30LITOYHOCTY B KIacTepe. Pacmpenenenne pecypcos.

OOmbsicHeHUe apxUTeKTyphl vSphere HA, HacTpoiiKa u yrpaBlieHre KnacTepoM vSphere HA,

KCIIONb30BaHUe pacCIIpeHHBIX TapaMeTpoB vSphere HA, onmcanne vSphere Fault Tolerance,

BKitoueHue vSphere Fault Tolerance HaBupTyanbHEIXMalllMHaX, onucanue vSphere Replication,

ucnonb3oBaHue vSphere Data Protection mist pe3sepBHOr0 KONMPOBaHUS ¥ BOCCTAHOBIIEHUS

18




maHHBIX. OnKcaHKe KOHIENINWHE BUPTYaIbHBIX IIPOLIECCOPOB U AMSTH, HaCTPOMKa 1
yIIpaBJIeHHEe ITyJIaMU PECYPCOB, ONKMCaHNEe METONOB ONTUMM3AIIMU HCII0Ib30BaHUS IIpolieccopa
¥ MTaMsTH, UCII0JIb30BaHKe IrpaduKOB IIPOU3BOAUTENILHOCTY U IIpeaynpexaenuit vCenterServer
IJIS1 MOHUTOPUHTA MCII0Ih30BaHUs PECYPCOB, CO3[IaHNe U UCIIOIb30BaHKe IPEeAyIpeXRIeHUuN 01
CO0001IeHNS ONpee/IeHHEIX YCIIOBUM UK COOBITUH.

Pasmen 6. HacTpolika IpOOBUHYTHIX QYHKINY 6e30macHOCTH B "o61aKax"

PasrpanuyeHue npaB JOCTYIIa, HACTPOIKa IONUTUKK 0€30I1aCHOCTH KOMMYyTaTopa vSwitch,
obecnieyenne 6e3omnacHocTy iSCSI ¢ momotrsio npoTokojga CHAP. KoHTpomb yoaneHHOTO
HocTyna C moMoibio mpoduns 6esonacuoctu (Security Profile)

OOI1mast TPYAO0EMKOCTD OUCITUIIITNHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOU aTTeCTalluu

3auger

b1.B.04 BcenpoHukawuiue cCeHCOpHble cemu

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpernomaBalus OUCHIUTIINHEL « BcemmpoHUKalolue CEHCOPHBIE CEeTH»
SIBIIETCS:
U3y4eHNe apXUTEKTYPhl ¥ TEXHOJIOTUY BCEIIPOHUKAIOIINX CEHCOPHBIX CeTel.

MecTo pucuuniavHe B CTpykType OII1

HucuunnuHa «BcenpoHukawinue ceHCOpHble ceTu» B1.B.04 oTHOCHUTCSA K 4YacTH,
dbopMupyeMor y4aCTHUKaM#u 00pa30BaTeIbHBIX OTHOIIEHUM IMTPOrPpaMMbl MaruCTPaTyphI
«11.04.02 UHpOKOMMYHUKAIIMOHHbIE TEXHOJIOTUM U CUCTEMH CBA3U». MCXOOHBIU
ypOBeHb 3HAHWU W YMEHWUMU, KOTOPBIMU [ONXKeH o0JlaflaTh CTYAEHT, IPUCTyNIas K
U3y4YEHUI0 JaHHOU OUCLUIIIMHE], ONpENeNsaeTCs U3y4YeHUEeM TaKUX AUCLHUIIIMH, KakK:
«ApXuUTeKTypa ¥ IPUHIOUIL NPOEKTHUDPOBaHUS KOHBEPIreHTHHIX CeTed U
cucteM»; «MaTeMaTU4YeCKOe MOJeIUpPOBaHUE YCTPOUCTB U CUCTEM>.

TpeboBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0GeH caMOCTOSITEILHO BHIIIOJIHATh 9KCIIEPUMEHTAIbHbEIE UCCIIENOBAHUS [IJISI PEIIeHUs
Hay4HO-MCCJIel0BaTeIbCKUX U MPOU3BOACTBEHHBIX 3ajay C MCII0JIb30BaHNEM COBPEMEHHOU
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)

- Crioco6eH TPOBOAUTH MHCTAJIJISINIO, HACTPOUKY U 00CTyKMBaHUE ITPOTPAaMMHOTO
obecrieyeHust TeIeKOMMYHUKAIMOHHOT0 o0opymoBanus (I[TK-6)

- Cnoco6eH K agMUHUCTPHUPOBAHUIO IIPOIlecca IMOMCKA ¥ TUAarHOCTHUKHY OIMHOOK CETEBBIX
YCTPOUCTB M IporpaMMHoro obecrneuenus (I1K-9)

- CnocobeH uccenoBaTh u co3maBaTth MuTepHeT Berrmu (ITK-20)

CopepxkaHue OUCIUIIINHEI

Pazgen 1. [IaTYHMKY ¥ CEHCOPHBEIE CHCTEMEL

CoBpeMeHHbIe IaTYUKKU U CEHCOPHBIE CUCTEMEI. Ompenenenus, KnacCupuKaius,
XapaKTEPUCTUKYU U MPUHIUIE QYHKIIMOHNPOBAHUS COBPEMEHHEBIX JaTYNKOB

Pa3pen 2. ApXUTEKTypa CEHCOPHEIX V3JI0B U CeTel

OO1mue NTpUHIUIE PYHKIIMOHUPOBAHUS CEHCOPHBIX CeTel. APXUTEKTypa CEHCOPHAIX Y3JI0B.
Oco6eHHOCTH apXUTEKTYPhl BCEITPOHUKAIOIMINX CeHCOPHEIX ceTeil (BCC)

Pasgen 3. IIpoTokons! nepegauyun gaHHbX BCC

[TpoTOKOE Tepefayy faHHBIX (U3WYECKOr0 YPOBHS U YPOBHS 3BeHa maHHBIX BCC. [IpoTOKOJIE
CeTEeBOT0 YPOBHS 1 0cobeHHOCTH MapiupyTu3anuu B BCC. IIpoTOKOIE BEPXHUX YPOBHEH.
TexHonoruu sHeprocObepeReHus

Pasgen 4. Knactepu3sanug y3no8 BCC

MeTomr! KIIaCTepHU3alliy BO BCEIIPOHUKAININX CEHCOPHHIX ceTsx. Hanboee pacupocTpaHeHHBIE
aJITOPUTMEHI KJIaCTEPU3aluU

P [InaT MBI 715 HIS CEHCOPHBIX B

O0630p MPOTPaMMHLIX ¥ allllapaTHHIX MIaThHopM s co3manust y310B BCC. OcobeHHOCTH U
TIPUHIUIIE TPUMEHEeHU S

P [IpyKnagHble TPOTOKOIE B CII Bl IpEMeHeHusd B

[TpuKIamHBIe TPOTOKOJIE U CIIOCOOB! MIPUMEHEHNST BCeIPOHUKAIOITUX CEHCOPHEIX CeTeH.
[TpuMmeptl HaubosIee coBpeMeHHBIX peanu3aluit BCC

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

3auer
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Bb1.B.05 Cucmembl 3KCcn1yamauuoHH020 ynpasaeHus OSS/BSS

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL « CUCTEMHI 3KCILIyaTallOHHOTO yIIPaBIeHUs
OSS/BSS» sgBnseTcs:

H3y4YeHNe TeOPETUYECKUX U IIPAKTUYECKUX OCHOB HOBEUIIINX TEXHOJIOTHUH B
00J1aCTH 3KCIIIyaTalldOHHOTO yIIpaBleHusI HPOKOMMYHUKAIUIMHU. [IMCIUTIINHA
«CucTeMBbl 3KCIITyaTallnoHHOro ynpasnenuss OSS/BSS» momxHa o6ecreuynBaTh
BCECTOPOHHIOIO ITOATOTOBKY MAarucCTPOB B 00/1acTy HOOKOMMYHUKAIIAOHHBIX
TEXHOJIOTUY U CUCTEM CBSI3M, a TaKXKe, Co37aBaTh HeoOxoaumyto 0a3y [JIsi YCIeIIHOT0
OBJTafeHMsI CMEXKHBIMU CIIellalbHBIMU OUCIUIIIMHAMU y4yeOHoro minaHa. OHa goiKHa
CItoco6CTBOBATh PA3BUTHUIO CUCTEMHOTO MBIIITIEHUS CTYI€HTOB, YMEHUIO
dbopMynupoOBaTh U peliaTh 3alayy 10 paboTe C HOBHIM X HOBEUIIINM 000pyIOBAHUEM,
TEXHOJIOTUSIMHU M IIPOTOKONaMu. [[MCIUIIIMHA SBISETCS OCHOBHOW AUCIIUIIINHOM, B
KOTOPOH CTY[EHTHl U3y4daloT cucTeMtl Kitacca OSS/BSS, apnsomuecs B HaCTOAIIee
BpeMsI OCHOBHBIMU B TE€JIEKOMMYHUKAIIMOHHOM Ou3Hece OmepaToOpoB CBI3U U
IIPOBaNIEPOB PA3IMYHBIX TEJIEKOMMYHUKAIIMOHHBIX YCIYT.

MecTo pucuuniusel B CTpykType OI1

HucnunnuHa «CucTeMbl SKchiayaTalquoHHOro ymnpasineHus OSS/BSS» B1.B.05
OTHOCHUTCS K 4YacTu, ¢GopMUPyeMOM y4aCTHHKaMU 00pa30BaTEIbHHIX OTHOIIEHUU
nporpaMMel MaructpaTtypel «11.04.02 WHPOKOMMYHUKaLMOHHEIE TEXHOJIOTHUU U
CHUCTEMBI CBSI3U». FICXOMHBIM YPOBEHDb 3HAHUM U YMEHUM, KOTOPHIMU [OJIKeH 001amaTh
CTYHOEeHT, IPUCTyNas K U3YUEeHUI0 JaHHOU MUCIUIIIKHLL, ONpPENeNseTcs U3y4eHUEM
TaKUX OUCIHHUIINH, KaK: «KAPXUTEKTypa ¥ IPUHIIAIE IPOEKTUPOBaHUSA KOHBEPTE€HTHBIX
CeTer U CUCTEM».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

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

- CriocoGeH TPOBOAUTH MHCTAJIIAINIO, HACTPOUKY U 00CTyKMBaHUE TPOTPaMMHOTO
o0ecrieyeHns TeIeKOMMYHUKALXOHHOTO o0opynoBanus (I1TK-6)

- Crioco0eH K opraHu3aluy 3KCIUIyaTaluy 000pynoBaHus, IPOBeJeHNI0 U3MEPEHUH, ITPOBEPKE
KadecTBa paboTH, TPOBEIEHUIO0 PEMOHTHO-ITPOGUTAKTUYECKUX U PEMOHTHO-
BOCCTQHOBUTEILHEIX pab0T MHPOKOMMYHUKAIMOHHOT0 06opynoBanus (ITK-10)

- CriocobGeH opraHu30BaTh paboTy OOJBIIOr0 KOIMYECTBa TI0fieH, BlafieTh IpueMaMu U
MeTogaMu paboTHL C TePCOHANIOM, MeTOOaMU OIeHKH KauyecTBa U pe3yJIbTaTUBHOCTH TPyAa
IlepcoHasa, MeTofaMu, opMaMu U cUCcTeMaMu 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. 3agayy ¥ IPUHIKIEL 9KCIINIYATAIIMOHHOIO VIIPABIEHU CETIMU U YCIYIaMU CBA3U
Beepenue. JlutepaTypa U Opyrue UCTOUHUKY HHPopMauuu. CTaguu KU3HEHHOTO IIUKJIa CUCTEM

CB3U. 3aflayy 9KCIIJTyaTalluk. ba3oBble MOHSATHUS U TEPMUHEL, B TOM YHUCJIE€ aHTJIOSA3BIYHEIE.
OyHKIMOHaNbHEIE 00/TaCTH YIIpaBlIeHUs CeTSIMU CBSI3U. XapaKTEePUCTHKa CUCTEM CBSI3U Kak
00BEKTOB 3KCIUTyaTaluu. [IpHHIMIIEL 9KCITTyaTalluOHHOTO YIIPABIEHUS CETAMU U YCIIyraMu
NGN. ITpoekTt SON mns ceteir NGMN.

Pa3pen 2. ba3oBble NpUHIUIE TOoCTPoeHus cucteM OSS/BSS. Mogenb 3KCIIyaTalliOHHOIO

VIIpaBlIeHUS TeIeKOMMYHUKIAAMY 110 cTaHgapTy TMN
O61mast umeosnorus, GyHKIIMOHANbHEIE 3agaun cucteM OSS/BSS npu aBTOMaTH3anuu

OesATEeIbHOCTA TeIEeKOMMYHUKAIMOHHOW KOMIIaHUU. [IpUHIIMT MOAYIBHOTO IOCTPOEHUS,
30HTHUYHAas CTpyKTypa cucteM OSS/BSS. [IpakTudeckue NpuMepsl peaanu3aniiu.

Pasgen 3. Metogonorus u xu3HeHHbM IUKI NGOSS/Frameworx. eTOM - pacimmpeHHas KapTa
I B IeITeILHOCTH TeIeKOMMYHHUKAIIMOHHON KOMIaHUHN

KntoueBble mprHIUIE OCTPoeHUs cucteM OSS/BSS crenyroero nokoneHus.
Mopenu/uHCTPYMEHTH 151 pa3paboTku u BHexpenus pemtenuit OSS B coorBetcTBuu ¢ NGOSS.
Paszsutre NGOSS - FRAMEWORX

P 4, Uu MallIOHHAS CTPYKT -M b SID. ADXUTEKT TNA
[Tpumenenue SID Kak MoOeu/UHCTPYMeHTa AJist pa3paboTku pemmenuit OSS/BSS. YpoBHeBas
CTPYKTYypa, IOMeHH, 6M3HeC BUM ¥ CUCTEMHBIN B Momenu SID, nuHGpopMallMoHHEIE CYIIHOCTH.
OcHnosnl g36iKa UML u ero ucmnonb3oBauue B SID

Paspmen 5. Peanu3amus cucteM OSS ¢ MCIOIL30BAaHWEM KAPTH NPUIOXKeHNH MHTephErCh
IpoToKoak cucteM OSSTAM.

[Tpumenenue TAM KakK MHCTPyMeHTa [ pa3paboTku pemreHuit OSS/BSS. MaTtpuuHas
CTPYKTYpa, YpoBHU AekoMmno3unuu TAM. [Jetanuzauus GyHKUIUN IPUTIOKEHNAN. MeTOIbI
comocTtasienusa mogesen TAM/eTOM, TAM/SID

Pasmen 6. OcHoBH peanu3ainuu obnactu Fault Management. SBOJIOINS CUCTEM
3KCIJIyaTallMOHHOrO yipaBiaernusd OSS/BSS

O6mmas crpaterus TO cetu cBsi3u. ITonsitue 06bekTOB TO. MeTombl TO. ®@a3er TO. O6001meHHbIH
SDL-anroputm TO. O6006menHas GyHKLIXOHANbHAsA CTPYKTypa cucteMbl TO. CocTaB 1
IIOCTPOEHUE allapaTypPHBIX U MPorpaMMHEIX cpencTB TO Ha mpuMepe uGPOBOM CHCTEMEI
KOMMYTaIiK

OO61masi TPYIOEeMKOCTb TUCIUTITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALIUU

3auger
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B1.B.06 ®omoHHO-3/1eKMpPOHHbIe KOMNOHEeHMbl U ycmpolicmeda 6
UH(pOKOMMYHUKAUUSIX

Lenu ocBoeHUST DUCHUILINHEL

Llenbio mpenofaBaHus OUCHUIIIUHBL «DOTOHHO-3JIEKTPOHHbBIE KOMIIOHEHTH 1
YCTPOUCTBa B MHPOKOMMYHUKALUAX» SBIISETCS:

npuoOpeTeHue CTyIeHTaMy 3HaHWU U HaBBIKOB, HEOOXOIUMBIX AJIST UCCIIelOBaHMUS,
pa3paboTKu, 3KCIIyaTaluy, BHeAPEeHUS (POTOHHO-3JIEKTPOHHBIX KOMIIOHEHTOB U
YCTPOMCTB B UHPOKOMMYHUKaIUAX. Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEN CTYOEHTOB,
ymMeHue (OpMyIupoBaTh U pellaTh 3afjaui U3ydaeMou CIeliuaabHOCTHA, YMEHHUe
TBOPYECKH IIPUMEHSTh U CaMOCTOSTEIbHO TTOBHIIATh CBOU 3HAHUS.

MecTo pucuuniavHsl B CTpykType OII1

Oucuunnvuaa «QPOTOHHO-3JIEKTPOHHBIE KOMIOHEHTHL U YyCTPOUCTBA B
nHpokoMMyHuKanuax» b1.B.06 oTHOocuTCa K 4acTH, GOpPMUPYEeMOU y4aCTHUKAMHU
o0pa3oBaTenbHEIX OTHOWIEHMN NporpaMMb Marucrtpatyps «11.04.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUU U CUCTEMHI CBA3U». VICXOOHBIN YPOBEHDb 3HAHUU
M YMEeHUH, KOTOPHIMU [OJIXKeH o0nafaTh CTY[EeHT, MPUCTyNas K U3y4eHUI0 NaHHOU
OUCLUIJINHE], ONPefensaeTcs U3ydeHUueM TakKuxX OUCLHUNINH, KakK: «OCHOBBE Hay4YHBIX
VCCJIEJOBaHUU».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMIHAX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH IpeACTaBIsITh COBPEMEHHYIO HAayYHYI0 KapTUHY MUPA, BBHISIBISATh
€CTeCTBeHHOHAYYHYIO CYLTHOCTH ITPo0ieM CBOel MpodeCcCruoHaNbHON NesTeIbHOCTH,
OTIpenensATh MyTU UX PeIlIeHus U olleHuBaTh 3 PeKTUBHOCTL caenanHoro Bribopa (OITK-1)

- Criocoben nmpuobpeTtaTh, 00pabaTeBaTh ¥ UCIIOIH30BATh HOBYIO HHGOPMAIIUIO B CBOEH
IpeaMeTHOM 00/1aCTH, IpeaiaraTh HOBBIE MIEH 1 MOOXOMBl K PEIIeHHIO 3aay CBOeH
npodeccruoHanbHOM mestenbHocTy (OITK-3)

- Crioco6eH MCIO0Ib30BaTh COBPEMEHHbIE NOCTHUXKEHUS HAaYKHU U IIepeioBLIe
HH(POKOMMYHUKALMOHHbEIE TEXHOJIOTHY, METOIE! TPOBENEHUSI TEOPETUYECKUX U
9KCIIepUMEHTAJIbHBIX UCCIIeIOBaHU B HAYYHO-UCCIIeI0BaTEILCKUX paboTax B 001aCTH
HWKTuCC, cTaBUTh 3aJa4yy UCCIIENOBaHMS, BEIOMPATh METOILI 9KCIIePUMEHTAIBHOM PaOOTH C
I[EJIbI0 COBEPIIIEHCTBOBAHUS M CO3TAHUI0 HOBHIX IIEPCIIEKTUBHEIX MHPOKOMMYHHUKAIIMOHHBIX
cucteM (ITIK-1)

- Cnoco0GeH caMOCTOSITEILHO BHIIIOJIHATh 9KCIIePUMEHTAIbHEIE NCCIIENOBAHUS [IJISI PEIIeHUs
Hay4YHO-UCCJIeIOBAaTeIbCKUX ¥ ITPOM3BOACTBEHHEBIX 3a7]ad C UCII0JIb30BAHUEM COBPEMEHHOM
anmnapaTypsl ¥ MeTofoB ucciepgoBanus (I1K-2)

- Crioco6eH TPOBOAUTH MHCTAJIJISINIO, HACTPOUKY U 00CTyKMBaHUE ITPOTPAaMMHOTO
obeclieyeHust TeIeKOMMYHUKAIMOHHOT0 o0opymoBanus (ITK-6)
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- Crioco6eH K BHITIOJTHEHUIO Pa0oTH 110 06ecreueHunIo GYHKIMOHUPOBAHUS
TEJIEKOMMYHUKAIIMOHHOT'0 000PYNOBaHUS KOPIIOPATHUBHAIX CETEH C yueToM TpeGoBaHUM
nHpopManuroHHOU 6e3omacHocTH (ITK-7)

- Crioco6eH MCIOIb30BaTh COBPEMEHHYIO 3JIEMEHTHYI0 0a3y U CXeMOTEXHUKY M7 Pa3paboTKu
KOMIIOHEHTOB ¥ YCTPOMCTB ONTUYECKOM CBSI3M, BKIIIOYAS UHTEIPAJIbHO-ONITUYECKUEe U (POTOHHO-
kpuctannuueckue ([TK-27)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Beenenue

Lenu u 3afa4yu QUCLUIIINHEL. MCTOPUSA 1 COBpEMEHHOE COCTOSTHUE (POTOHUKH U
“HPOKOMMYyHUKaIu. [IepcrieKTuBHEIE ONITUYECKHUE MaTepPHUasibl ¥ TEXHOJIOTUU, TEHAEHIUU
pa3BUTHUSA POTOHUKY U BOJIOKOHHO-ONITUYECKUX CUCTEM CBSI3U. TpeOoBaHUs, IpeabsABIsSIEeMbe K
MIePCIEeKTUBHEIM (DOTOHHO-3JIEKTPOHHBIM KOMIIOHEHTaM U YCTPOUCTBaM MH()OKOMMYHUKALIUM.
Pasgen 2. Matepuanbl ¥ puandeckre 0CHOBH (DOTOHHO-3IeKTPOHHBIX KOMIIOHEHTOB
MaTepuarns 1 Gu3ndeckKue 0CHOBH IIOCTPOEHUST POTOHHO-3JIEKTPOHHBIX KOMIIOHEHTOB.
Knaccudukanus u XxapaKTEPUCTUKH ONTUYECKUX MAaTEPUATIOB, TPUMEHSIEMBIX ITPU
HU3TOTOBJIEHUY OITO3JIEKTPOHHEIX KOMOTHEHTOB. dusnyeckue 3¢GEKTH, UCIIOTb3yeMbIe ITPU
co3maHuM (OTOHHO-3JIEKTPOHHBIX KOMIIOHEHTOB ¥ YCTPOMUCTB.

Paspen 3. ®OTOHHO-3JIEKTPOHHBIE KOMIOHEHTH HHPOKOMMYHUKAITUN

AKTUBHBIE HOTOHHO-3JIEKTPOHHBEIE KOMIIOHEHTHI. TUIIH ¥ KOHCTPYKLIMS UCTOYHUKOB U
MIPUEMHUKOB ONITUYECKOTO U3NyUYeHUsd. MOOyIITOPHL U YCUTIUTENN ONTUYECKUX CUTHAJIOB.
TexHUYeCKME XapaKTEPUCTUKU U 0COOEHHOCTH (DOTOHHO-3JIEKTPOHHBIX KOMIIOHEHTOB
MH(POKOMMYHUKAIUH, TPeACTaBIEHHEIX HA MUPOBOM DPHIHKE.

P 4, OOTOHHO-37IEKTPOHHEI TPOMCTBA MHOOKOMMVHUKAIIAHN

YcTpoiicTBa u 6710KHU [JIST CUCTEM CIIEKTPAJIbHOTO VIIJIOTHEHUS. YIIpaBisieMble ONTUYECKUe
MYJIbTHUIIIEKCOPHL U OEeMYJIbTUIIIEKCOPEL. MUKPO3IeKTpoMexaHndecKue cucteMel (MEMS) u
0710K1 Ha UX OCHOBe. TeXHOJIOTUS "XKUAKUM KPUCTA/I Ha KpeMHUU" U ee IpUMeHEeHHe.
CeneKTHBHBIE ONITHYECKHE MTEPEKITIOYATENH A1 ONTUYECKUX TeIEKOMMYHUKAIIMOHHBIX CETEH.
PexoHurypupyemsie ontudeckue MyabTuiiekcopsl (ROADM).

Pazpen 5. TexHonoruy Tpou3BOACTBa (OTOHHO-3IEKTPOHHBIX KOMIOHEHTOB
TexHOMOrMYECKHE NMPOLECCH, TPUMeHsIeMble IIPU IIPON3BOACTBE (HOTOHHO-3JIEKTPOHHEBIX
KOMIIOHEHTOB KOMIIOHEHTOB. TeXHOJIOTUY BhIPALIMBaHUS KPUCTAJIJIOB. T€XHOIOTHHA BAKyYMHOTO
HaIblJIEHUS, IETUPOBaHUS, MUTOrpadru, STUTAKCUU.

Paspen 6. UHTerpanbHele ONTAUYECKNE KOMIIOHEHTE

HHTerpanbHble TACCUBHBIE U aKTHBHBIE KOMIIOHEHTH. HTerpanbHO-ONTUYECKHE
KOHCTPYKTHUBHEIE 3JIeMEHTHL. IHTerpaabHble ONTUYECKHE CXEMBL.

OO6I1mast TPyAO0EMKOCTDb TUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3aueT
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b1.B.07 OnmouH@opmauuoHHble MExXHO0,/102UU 8 Me/1eKOMMYHUKAUUSIX

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIUHEL «ONTOMH()OPMALIMOHHEIE TEXHOJIOTUU B
TEJIEKOMMYHUKAIIASIX» SIBIISETCS:

n3ydyeHrne QU3NUYEeCKUX IPUHIIAIIOB UCIIOIH30BaHUS OITUYECKHUX IIPOILIECCOB,
SIBJIECHUY ¥ B3aMMOOEUCTBUM [TIS CO3MaHUs MPUOOPOB ¥ YCTPOUCTB ONTAUECKOU
00paboTKy, XpaHEeHUS ¥ BOCIIPOU3BeleHUsT UHPOPMAlIUK, a TakKXkKe U3ydyeHrue
KOHKPETHBIX peanu3aluil TaKux TpubOpoB U yCTPOUCTB.

MecTo pucuuniuHe B CTpykType OI1

Hucnunnvaa «OnTonH(GOPMaILMOHHEIE TEXHOJIOTUU B TeJleKOMMyHuKanusax» 51.B.07
OTHOCHUTCS K 4YacTu, ¢GopMUPyeMOM ydYaCTHHUKaMU 00pa30BaTelIbHHIX OTHOIIEHUU
nporpaMMel MarucTtpaTtypel «11.04.02 WHPOKOMMYHUKaLUMOHHEIE TEXHOJIOTHUU U
CHUCTEMBI CBSI3U». FICXOMHBIM YPOBEHDb 3HAHUM U YMEHUM, KOTOPHIMU [OJIXKeH 001amaTh
CTYHOEeHT, IPUCTyNas K U3YUeHUI0 JaHHOU MUCIUIIIKHBL, ONpPENeNseTcs U3y4eHUEM
TaKWUX OUCIUIIIMH, KaK: «MaTepuansl U 37ieMeHTHas 6a3a GOTOHUKU U ONTHUYECKUX
YCTPOUCTB CBSA3U».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

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

- Crioco6GeH UCIO0JIb30BaTh COBPEMEHHEIE NOCTHUXKEHUS HayKH U IIepefioBLIe
MH()OKOMMYHUKALIOHHbEIE TEXHOJIOTHY, METOIL IPOBENEHUS TEOPETUYECKUX U
9KCIepHMEHTaNIbHBIX UCCIeJOBaHN B HAy4YHO-KUCCIIef0BaTEIbLCKIX paboTax B 001aCcTh
HWKTuCC, cTaBUTh 3aJa4yyl UCCIIENOBaHUS, BEIOMPATh METOILI 9KCIIEPUMEHTANIbHOM PabOTH C
I[eJIbI0 COBEPIIEHCTBOBaHMUS ¥ CO3TaHUI0 HOBHIX IIEPCIIEKTUBHBIX WHPOKOMMYHHUKAIIMOHHBIX
cucteM (TTK-1)

- Cnoco0eH caMOCTOSITETLHO BHITIONIHSAThH 9KCIIEPUMEHTaIbHbIE UCCIIENOBaHUS TS PeIIeHUs
Hay4HO-UCCJIe[0BaTeIbCKUX U IPOU3BOACTBEHHBIX 3a[jayd C UCII0JIb30BaHNEM COBPEMEHHOU
anmnapaTypsl U MeTonoB ucciegoBanud (I1K-2)

- Crioco6GeH y4acTBOBaTh B pa3paboTKe IIJIAHOB U IIPOTpaMM 110 OpraHKA3allui NHHOBALKOHHOM
OesaTeNIbHOCTH Ha MPEeANPUSATUH, OCYIIECTBISATh TEXHUKO-9KOHOMIUYECKOoe 000CHOBaHUE
MHHOBaIlMOHHAIX ITPOEKTOB, CIIOCOOHOCTHIO Y4acTBOBaTh B pa3paboTke 3HeKTUBHOM
MH()OKOMMYHUKALMOHHOM cTpaTeruu Ha npefanpusatuu (I[1K-14)

- Cnioco0eH K pa3paboTKe Momeel pa3IuyYHbIX TEXHOIOTHYECKUX ITPOIIECCOB U ITPOBEPKE UX
aleKBaTHOCTH Ha MMPakKTUKe, TOTOBHOCTHIO MCI0Ib30BaTh MAaKeThl IPUKIIaTHBIX TPOTPaMM
aHanu3a ¥ CUHTe3a NHPOKOMMYHUKAIIMOHHBIX CUCTEM, ceTell 1 ycTpoucTs (ITK-16)

- CniocoOeH pa3pabaThiBaTh U IPUMEHSITh ONTUYECKHE METOMH 00pab0oTKYU, XpaHEeHUS U
otobpaxenus napopmanuu (I1K-18)

CopepxkaHue OUCIUATIIHHEL
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Paspen 1. MaTemMaTu4yecke OCHOBH aHAIK3a U CUHTE3a ONTHYECKUX CUCTeM 00paboTKu
“HGOPMALIUH.

PacmpocTpanenue u gudpakuus cBeta. ONTUYECKUY CUTHAI. JIMH3a, KaK 97IEMEHT
OCYIIeCTBIsIomui mpeodpa3oBanue dypre. CBOMCTBA AByMEpHOT0 mpeobpa3oBanus Oypse.
IucKpeTn3auus ONTUYECKOTr0 CUrHaa. JInHelHbIe TPOCTPaHCTBEHHO-MHBaPHUAHTHLIE CUCTEMHI.
P 2 HOBHEIE THUIILI CXEM OINTHYECKOU TKH UH Mallun

Onrtuyeckoe Oypbe-ipeobpa3oBaHre U ONTUYECKUH KOPPENIIMOHHEIN aHanus3. OnTudeckue
mpeobpa3oBanus ['unsbepTa u Jlannaca. CucreMsl 06pab0TKM OMHOMEPHBIX U IBYMEPHBIX
CUTHAJIOB. MHOTOKaHaIbHbEIE CUCTEMEI. Y CTPOMCTBa 00Pab0TKY CUTHAJIOB C TPOCTPAHCTBEHHBIM
¥ BPEMEHHHIM HHTETPHPOBaHUEM.

Pazpen 3. OnTuyecKue CUCTEMEI 3alIMCH U XpaHeHU S WHGHOPMALN

OnTuyecKue PeruCcTpUpPYyoOIIde Cpeabl. MeToabl peruCcTpalyy, 3allUCH U XpaHEeHUS O TUYEeCKON
U uudposoil nHopManuu. [IpocTpaHCTBEHHEIE OOHO-ABYX- ¥ TPEXKOOPAUHATHEIE
(hOTONPUEMHUKH.

Pazpen 4. T'onorpadguyeckue oNTHKO-KHGOOPMAIMOHHEIE CACTEMBI

[TpuHIMIE rOnOrpadUUeCcKON 3auCy BOJIHOBHIX ITOel. TUILI rojorpaMM. [IpuMeHeHne
ronorpauyecKoy 3amnucy B OITUKO-MHPOPMAIIMOHHBIX CUCTEMAX.

Paspen 5. CxeMoTexHUYECKME 1IeMEHThHI ONTUKO-MHDOPMAIMOHHLIX CUCTEM

Jlazepsl. [IpocTpaHCTBEeHHAS U BpeMEeHHas KOT€PEHTHOCTh U3NTy4eHusa. MeToabl MOOYIAINI
ITapaMeTpPOB ONTUYECKHUX mojieid. ONTHYeCKre MOTYJISITOPH ¥ 0COOEHHOCTH UX IIPH-MEHEHUS B
OTITUKO-MH(DOPMAIIMOHHBIX CHCTEMAX.

Pasgen 6. [TpuMeHeHNe KOT€PEHTHBIX ONTUYECKUX YCTPOWCTB 19 Paclio3HaBaHKSI 00pa30B.
CornacoBaHHast GuIbTPAIUs B ONTHUYECKUX cUCTeMaX. KOppemnsaiuoHHbIN MeTOI
pacmo3HaBaHus. TUIH TPOCTPAHCTBEHHBIX GUIbTPOB. ONTHYECKUN METO[ paclio3HaBaHUI
00pa3oB 1o ux ¢pypre-cnekrpaM. [MOpUaHEIE ONTUKO-IX(PPOBEIE CUCTEMEL. Paco3HaBaHuUeE,
HHBApPHUAHTHOE K MacIITaly U IIOBOPOTY.

O61masi TPYyA0EeMKOCTb OUCIUTITAHEL
180 gac(oB), 5 3ET
dopMa MPoMexKYTOYHOM aTTeCTAllUN

Ok3ameH. Kypcoas paboTa

b1.B.08 CoepemeHHble mexHO/102UlU NPOEKMUpPoOBaHus, cmpoumeibcmea u
3Kcnayamauuu onmuyeckux cemet ces3u

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio mpemnomaBaHus OUCHUATIINHEL « COBpEMEHHBIE TEXHOJIOTUY ITPOEKTHPOBAHNS,
CTPOUTENBCTBA U IKCIIJTyaTallull ONTUYECKUX CETEN CBI3U» SIBISETCH:

IIOTy4YeHNe 3HaHWM, YMEHUYU U HaBBIKOB U (OPMUPOBaHNE TPOGECCUOHATBHBIX
KOMIIETEHIIHM B 0071aCTH COBPEMEHHBIX TEXHOJIOTHM ITPOEKTUPOBAHUS, CTPOUTENIHCTBA U
SKCIIJTyaTalluy ONMTUYECKUX CETEU CBSI3HU.

26




MecTo gucuunIuHLL B CTPyKType OI1

HucnunnuHa «CoBpeMeHHBIE TEXHOJIOTMM NPOEKTUPOBAHUS, CTPOUTENIbCTBA U
JKCIJTyaTalli¥ ONTUYeCKux ceter cBsa3m» b1.B.08 oTHOoCUTCS K 9acTu, GopMUDPyeMO
y4acTHHKaMu 00pa30BaTeIbHBIX OTHOIIEHWU NMPOTrpaMMbl MaructpaTtyphl «11.04.02
NHpOKOMMYyHUKALIMOHHEIE TEXHOJIOTUYM U CUCTEMH CBA3U». VICXOOHBINM YPOBEHDb 3HAHUU
¥ YyMeHWM, KOTOPHIMU [OJIKeH o0nafaTh CTYyAeHT, IPUCTylas K U3y4eHUI0 JaHHOU
OUCLUIIIAHE, ONpefenseTcs M3y4eHHueM TaKWX OUCHUIINH, KakK: «ApXUTEKTypa H
IPUHLIUIL IPOEKTUPOBAHUS KOHBEPTEHTHBIX CeTed U CUCTeM»; «IlepClekTUBHEIE
ONTHYECKHEe HHPOKOMMYHUKAIMOHHLIE TeXHONIOTuM»; «DOTOHHO-3JIEKTPOHHEIE
KOMIIOHEHTH ¥ YCTPOMCTBa B MH()DOKOMMYHUKALHASIXY.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH UCI0Ib30BaTh COBPEMEHHEBIE IOCTUXKEHUS HAayKU U TEPEIOBLIEe
MH(POKOMMYHUKAIIMOHHBIE TEXHOJIOTUY, METOIH ITPOBENEHUS TEOPETUYECKUX U
3KCIIePMMEHTAaIbHbIX UCCIIENOBaHUM B HAYYHO-UCCIIeIOBATEIbCKUX pPaboTax B 001acTu
HWKTuCC, cTaBUTh 3aJa4yyl UCCIIENOBaHUS, BEIOMPATh METOILI 9KCIIEPUMEHTANIbHOM PabOTH C
1IeJThI0 COBEPIIEHCTBOBAHUS U CO3[aHUI0 HOBHIX ITEPCIEKTUBHEIX HHPOKOMMYHUKAITMOHHBIX
cucteM (ITTK-1)

- Cnoco0OeH caMOCTOSITETbHO COOMPATh ¥ aHATU3UPOBATh UCXOOHbLIE HAHHEIE C IEIThI0
(GhopMUPOBAHUIO TJIaHa PAa3BUTHS, BEIPAO0OTKE U BHEOPEHUIO HayYHO 000CHOBAHHKIX PEIIeHU 110
ontuMu3lanuu cetu ca3u (I1K-3)

- Cnioco0eH K opraHu3aliiy 3KCITyaTaluuy 000pyooBaHUSs, ITPOBENEHUIO U3MEPEHUH, IPOBEPKE
KadecTBa paboTH, TPOBEIEHUIO0 PEMOHTHO-ITPOGUTAaKTUYECKUX U PEMOHTHO-
BOCCTAaHOBUTEJIbHEIX Pab0T HHPOKOMMYHUKAIIMOHHOTO 06opymoBanus (ITK-10)

- Cnnoco0eH opraHu30BaTh Pab0Ty OOJBIIOr0 KOIUYECTBA JIONEN, BIadeTh IPpUeMaMu 1
MeTofmaMu pabOTH C TePCOHANIOM, METOIaMHU OIIeHKYM KauyeCTBa U pe3y/IbTaTUBHOCTHU TPyHda
IlepcoHasa, MeTofaMy, (hopMaMu U cUcTeMaMu oriaThl Tpyna (I1K-11)

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

- Cnoco0eH TPUMEHSITh METOMNB TEXHUKO-3KOHOMUYECKOTO aHaKi3a IIPYU OpraHu3aluu u
MIPOBEMIEHUM TPAKTUYECKON OesiTeTbHOCTY NHHOKOMMYHUKALIMOHHBIX TPEATIPUSITHAM, METOOLI
MapKeTuHra u MeHemxkMmeHTa B o6nmactu MKTuCC (TTK-13)

- Cioco0eH K MPOEKTUPOBAHUIO, CTPOUTENLCTBY, MOHTAXY ¥ 3KCITyaTallu¥ Pagu03JIEKTPOHHBIX
CpencTB HHPOKOMMYHHUKAIINM, HalIpaBISIOMKUX cpef nepegayn nHbopmanuu (I1K-15)

- CniocoOeH pa3pabaThBaTh U MPUMEHSTh IPOTPECCHBHEIE METOIbI ITPOEKTUPOBAHMUS,
CTPOUTENLCTBA U SKCITyaTallMU TUHENHBIX TPAKTOB ONTUYECKUX TEIIEKOMMYHUKAIIMOHHBIX
cetelt (ITK-28)

CopepkaHue OUCIUATIINHEL
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Paspen 1. Pa3paboTka BOIPOCOB TPOEKTHHIX pelleHu# 1mo yyacTkam OCC
CocTaB u comepxkaHue pasmaesioB T3, TEXHOIOTUH IITMPOKOIIOIOCHOT'0 JOCTYIIa 0COOEHHOCTH

Pa3paboTKy MPOEKTHHIX PEIeHU, TOIOJIOTHH CeTeH MOCTyIa, MeTOOUKA OLIEHKH CKOPOCTEMH

rnepefayu o yyacTkaM CeTH.

P 2. TeXHOJIOrMY CTPOUTENLCTBA VYACTKOB CETH - MAaTHCTPAILHBIX MaruCTPaIbHEIX
I UTEIbHBIX MOBBIX I WTEeNLHBIX CeTel

Texnonoruu crpoutenscTBa cetern HFC, FTTx, PON. BapuaHThl peanu3aluy CTPOUTEILCTBA Ha

y4acTKax C MeTa/UIn4ecKuM KabesieM, 37ieMeHTH KaOebHOM CUCTEMEI, TpeOOBaHUS,

ImapaMeTphl, METOIMKA pacyeTa O0[KeTa Y4aCTKOB CETH. MeTOmbl CTPOUTEIHCTBA YYACTKOB Ha

BOK, tunsl OB, npumensiemuix ayist BOK Ha 3Tux yyacTKax, naccuBHble KOMIOoHeHTH BOJIC,

TpeboBaHus u Tunkl BOK mJIst pa3muyHBEIX BAPHAHTOB Peau3allii.

Paspen 3. Crucrema TexHUYeCKOM SKcnnyaTauuu. CTPYKTYpa CUCTEMBL.

TeopeTnudyecKkre OCHOBBI IOCTPOEHUS CUCTEMBI TEXHUYECKOU 3KCIUTyaTauuu. [loBpexXaeHus Ha

y4acTKax CeTH, OCHOBHBIE IIPUUMHEI, METOAB! YCTPAHEHUSI HercnpaBHOCTel. OLieHKa

HaJIe’KHOCTHU CEeTH, pe3epBUpOBaHre. MeToObl 3KCIITyaTallMOHHBIX U3MEPEeHUHN 1 ITPUOOPHL.

Bompock! MOBHIIIIEHUS ITPOIIYCKHOM CIIOCOOHOCTH CETH, TEXHOJIOTUU CIIEKTPAIbHOTO

VILJIOTHEHUS.

OO6I1mast TPYAO0EeMKOCTD AUCITUIIINHEL
216 gac(oB), 6 3ET
®opMma MpoMexKyTOYHOM aTTeCTalluu

JK3aMeH. KypcoBoii IpoeKkT

B1.B.09 Memodbui u npud6opbsi 0151 onmuyeckux usmMepeHuli 6 UHPOKOMMYHUKAUUSIX

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio MpenomaBalHus QUCHUTIIMHEL « MeTOombl U MPUOOPHI AJIST ONTUYECKUX
M3MepeHul B "HHOKOMMYHUKALIUSAX» ABIIETC:

nprobpeTeHne MPaKTUUYECKUX HAaBHIKOB B IIJIAHUPOBAHUM, ITPOBENEHUH U
00paboTKe pe3yIbTaTOB U3MePEHUN U 0OPMIIEHUHN OTYETOB U IPOTOKOJIOB U3MEPEHUN
Y UCIIBITAHUM.

MecTo pucuunavHel B CTpyKType OI1

Oucuunnuua «MeTomsl u npubops OIS ONTHUYECKHUX HU3MepPeHUN B
nHpokoMMmyHuKanuax» b1.B.09 otHocuTCa K 4acTH, GOpMHUPYEeMOU y4aCTHHUKAMHU
o0pa3oBaTenbHEIX OTHOWIEHMN NporpaMMb Marucrtpatype «11.04.02
MHPOKOMMYyHUKALMOHHBIE TEXHOJIOTUYU U CUCTEMHI CBA3U». VICXOOHBINM YPOBEHb 3HAHUU
M YMEHUH, KOTOPHIMU [OJIXKeH o0nafaTh CTYHEHT, MPUCTyNas K U3y4eHUI0 NaHHOU
OVCLUIIIMHEL, ONPefenseTcs u3ydeHneM TaKuX OUCLHUIIINAH, KaK: «MeTpomorugyeckoe
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obecreyeHue ONTUYECKUX H3MepeHui»; «OnTouHMOPMAIMOHHLIE TEXHOJIOTUH B
TEJIEKOMMYHUKAIIHASIX».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH caMOCTOSITETbHO BHITIONIHSATH 9KCIIePUMEHTaIbHbIE UCCIIENOBaHUS TS PElIeHUs
Hay4YHO-UCCIIef0BaTENbCKUX U ITPOU3BOACTBEHHBIX 3a/lay C HCI0Ib30BaHUEM COBPEMEHHOU
anmapaTypsl 4 MeTofoB uccnegoBanus (I1K-2)

- Cnoco0eH OpraHu30BLIBATh M ITPOBOIUTE SKCIIEPUMEHTaIbHbIE UCIIBITAHUS C 1I€/IbI0 OIIEHKU U
yAydllleHus KaueCTBa MPeNOoCTaBIIsIEMbIX YCIIYT CBSI3U, COOTBETCTBUS TPEOOBAHUIM
TeXHUYECKHUX PeriaMeHTOB, MeXAYHAaPOOHbIX ¥ HallMOHaIbHBIX CTAHAAPTOB U UHBIX
HOpPMaTUBHBIX JOKyMeHTOB (ITK-5)

- Cnioco0eH K opraHu3aliiy 3KCITyaTaluy 000pyooBaHUSs, TPOBENEHUIO U3MEPEHUH, IPOBEPKE
KadecTBa pabOTH, TPOBEIEHUIO PEMOHTHO-ITPOGUTaKTUYECKUX U PEMOHTHO-
BOCCTAaHOBUTEJIbHEIX Pab0T HHPOKOMMYHUKAIIMOHHOTO 06opymoBanus (ITK-10)

- CniocoOeH pa3pabaThBaTh U MPUMEHSTh IPOTPECCHBHEIE METOIbI ITPOEKTUPOBAHMUS,
CTPOUTENHCTBA U IKCIIyaTallud TUHEWHBIX TPAKTOB ONTUYECKUX TEIeKOMMYHUKAIMOHHBIX
cetelnt (ITK-28)

CopepxkaHue OUCIUTIINHEL

P 1. U3MepeHUd mapaMeTpPOB ONTUYECKNUX BOJIOKOH (OB) ¥ TMHENHBIX ONTHYECKUX
TPaKTOB B IIPOXOMSIIEM CBET

Knaccudukanusa nsmepenuii. OcHoBHEIE TapaMeTpsl OB. M3mepenue 3aTyxaHus u

K03 duIimeHTa 3aTyXxaHus B TUHEHHOM TpaKTe. M3MepuTenu MOUIHOCTHA, U3MEPUTEIbHBIE
HMCTOYHUKY U3JTyYeHUs, ONTUUYECKHEe TeCTEPHl, YCTPOUCTBA IS CITyke0HO# cBsI3u. M3MepeHue
MEXKMOJO0BOM, XpOMaTUYECKOU U IOIAPU3aLlMOHHO-MOO0BOM qucnepcuu. Onpenenesue
KoadduimenTa oumboK. Mi3amepeHne mapaMeTpoB IPUEMHBIX YCTPOHUCTB, TPAHCUBEPOB U
TPaHCIOHAEPOB. M3MepeHUs napaMeTpoB ITaCCUBHBIX KOMIIOHEHTOB JIMHEMHOI' 0 TpaKTa:
BHOCHUMEBIX TIOTEPD, TEPEXOTHLIX 3aTyXaHUU

Pasmen 2. U3aMepeHus napaMeTpPOB OOTUYECKUX BONOKOH (OB) ¥ MMHENHBIX ONTUYECKUX

TPAKTOB B PACCEIHHOM CBeTe.
OcHOBHI MeTOTa 00PaTHOTO paccesHus. PaneeBcKoe paccesiHue U ppeHeleBCKUe OTPaKeHHUs.

CxeMa ¥ IPUHITUI IeMCTBUSA ONTUYECKOTO pedekToMeTpa. [TapaMeTphl pehIeKTOMETPOB.
MeTonuKa n3MepeHu K03ppuIlneHTa 3aTyXaHus, 001uX BHOCKMBIX II0TEPh, BHOCUMBIX U
BO3BpPATHHIX IIOTEPH B JIOKAIbHEIX HEOOHOPOOHOCTSX. [I0KMCK NOBpeXAeHU U HEOGHOPOOHOCTEN.
OmpepeneHre pacCTOSHUM [0 HUX. KorepeHTHBIE U OPUIII09HOBCKHE PehIeKTOMETPHL.

Paspen 3. [Tongpr3alinOHHLIE ©U3MEDEHUST

OmnucaHue TOJIIPU30BaHHOTO CBETA U MIPOIIECCOB IIPOX0XKAECHUS MOIIPU30BaHHOTO CBETa Yepe3
OTITUYECKHE KOMIIOHEHTH: (ha30BhIe IIJIACTUHKH, MTOJITPU3aTOPH], TUPATOPH U AP. PacueTHLIE
MeTonsl [[koHCa, Miosnnepa u cheptl [lyankape. I[Ipubops! [719 aHanu3a COCTOSTHUS
MIOJIIPA30BAHHOT0 CBETA: IOJITPUMETPH U 3JIUIICOMETPH. OnucaHre PabOTh ONTAYECKUX
371IEMEHTOB KOTE€PEHTHERIX CHCTEM BOJIOKOHHO-OIITUYECKOM CBA3U: HAllPaBJIE€HHBIX OTBETBUTEJIEH,
MOIY/ISITOPOB, OEMOAYIATOPOB U [JP.

P 4. CrekTpanbHbIe U3MeDeHUs

[TpuHIMT AEWCTBHUS, CXEMBI, KOHCTPYKILKU ¥ TTapaMeTPhl CIEKTPOMETPOB ¥ aHANIU3aTOPOB

29




CIeKTpa. Mi3aMepeHue CIIeKTPalIbHBIX XapaKTEPHUCTUK UCTOYHUKOB U3TyYEHUS.

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

3auer

b1.B.[IB.01.01 Ceepx6bicmpodelicmayouile cuzHd /ibHble NPoueccopsl 0151 uugposoii
00padbomkKu onmuyecKux cu2Ha108

lenr ocBOEHUS OUCHUUIIIUHEL

Llenpio IpemomaBaHus QUCIUIIINHL « CBepXOLICTPONEHCTBYIONINE CUTHAILHEIE
IIPOIIECCOPHI [JIs MG POBOIM 00PAOOTKH ONTHYECKUX CUTHAJIOB» SIBJISIETCS:

OBJIafieHHe 3HAHUSIMHU U HaBEIKAMHU B 00JIaCTH CBEPXOBICTPOIEHCTBYIOIINX
CHUTHA/IbHBIX IIPOLIECCOPOB IS MG POBOI 00pab0TKH ONTHYECKHUX CUTHAJIOB; PAa3BUTHE
CIIOCOOHOCTEH 110 MCII0Ib30BAHWI0 COBPEMEHHEIX JOCTHKEHUN HAYKY [JIS PeIleHus
Hay4YHO-MCCIeN0BaTeIbCKUX U ITPOU3BOJICTBEHHBIX 3alay C UCIIOIh30BaHUEM
COBPEMEHHOH anmapaTypsl ¥ METOHOOB KCCIIeNOBAHUS, B TOM YHCJIe CUTHAIbHEIX
IIPOIIECCOPOB ¥ METOHOB IIM(PPOBOIN 00pabOTKN CUTHAJIOB.

MecTo pucuuniuHel B cTpykType OI1

Oucuunnuia «CBepxOBICTPONENCTBYIONIME CUTHAIbHBEIE IIPOIIECCOPH OIS IIU(PPOBOU
o0paboTku ontudyeckux curxHanos» 51.B.JIB.01.01 oTHOCUTCS K YacTu, GopMUpyemMoin
y4acTHHKaMu 00pa30BaTeIbHLIX OTHOIIEHWN MPOTrpaMMbl MaructpaTtyphl «11.04.02
HNHPOKOMMYHUKALIMOHHEIE TEXHOJIOTUYM U CUCTEMH CBI3U». VICXOMHBIM YPOBEHDb 3HAHUM
U YMeHUM, KOTOPHIMU [OJIKeH 001amaTh CTYOEeHT, IPUCTyIas K U3Y4eHUI0 JMaHHOU
OUCLUIIIMHEI, OIpeeNnseTcd U3ydeHneM TakKuxX OUCIUIIINH, KakK: «MaTeMaTu4eckoe
MO eIMpOBaHue YCTPOUCTB U CUCTeM»; «OCHOBHL Hay4YHBIX UCCIIEJOBaHUM».

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

[Tpouiecc n3ydeHus OUCUUILIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETeHITNN:
B cootBeTctBuE ¢ PTOC:
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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 caMOCTOSITEILHO BHIIIOJIHATh 9KCIIEPUMEHTAIbHbEIE UCCIIENOBAHUS [IJISI PEIIeHUs
Hay4HO-MCCJIel0BaTeIbCKUX U MPOU3BOACTBEHHBIX 3ajay C MCII0JIb30BaHNEM COBPEMEHHOU
anmnapaTypsl U MeTofoB ucciepgoBanus (I1K-2)

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

- Crioco6GeH y4acTBOBaTh B pa3paboTKe IJIaHOB U IIPOTPaMM I10 OPraHKU3allMy NHHOBALMOHHOM
OesTeNbHOCTH Ha MPEeANPUSTUH, OCYIIECTBISATh TEXHUKO-9KOHOMUYECKOe 000CHOBaHUE
MHHOBAIIMOHHBIX ITPOEKTOB, CIIOCOOHOCTHIO Y4aCTBOBATh B pa3paboTke 3HeKTUBHOM
MH(POKOMMYHUKAIIMOHHOM cTpaTeruu Ha npegnpusatun (I1K-14)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. Beemgenue

Llenu ¥ 3aila4y¥l AUCIUIIMHEL, POJIb U 3HaUYeHKe IU(PPOBOM 00pab0TKH CUTHAJIOB B OIITUYECKUX
TeJIEKOMMYHUKAIMAX. XapaKTePHCTUKa COBPEMEHHOT'0 COCTOSIHUS 9JIeMEHTHOM 0a3bl U METOMI0B
1 poBoii 06paboTku curtaaoB. CBepXOBICTPOENCTBYIONINE CUTHAIBHEIE TIPOIIECCOPHI IS

1 poBoil 06paboTKM ONTUYECKUX CUTHAJIOB ¥ UX 0COOEHHOCTH. XapaKTePUCTUKHN COBPEMEHHBIX
1M (POBEIX CUTHAIBHBIX ITPOIIECCOPOB, BHITYCKAEMBIX IPOMBIIIIEHHOCTRIO. ATIIapaTHOe U
IIporpaMMHOe o0elnedyeHne pa3paboToK B faHHOM o0nacTtu. CIUCOK IUTEPATYPH U
OOTIONTHUTEIIbHBEIE UCTOYHUKY MHGOPMAIIUY 10 OUCIHUTIINHE.

Paspen 2. CBepxOBICTPOOEHCTBYIOIINE CUTHANIbHEBIE TTPOLIECCODPEI Is ITMdPoBol 06paboTKu
ONITUYECKUX CUTHAJIOB.

ApxuTekTypa muppoBOTO CUTHAJILHOTO ITpolieccopa. IIpencraBieHne JaHHBIX U OPraHU3alus
apudmeTnyeckux onepamuil. TpeboBaHUS K QYHKIIMOHATIBHOCTH U OBICTPOOEHCTBUIO
CHUTHAJIbHBIX IIPOIIECCOPOB.

P XapakKTePUCTUKYU ONTUYECKUX CUTHAIIOB

XapaKTepUCTUKU CUTHAJIOB B ONITUYECKUX TeJIeKOMMYHUKaNUAX. [IpOCThIe U CIIOXKHBEIE (OPMATHI
MOAOYSUXU. [JOCTOMHCTBA U HEJOCTATKM PA3NUYHBEIX (OPMATOB MOTyNIsAUuM. McKaxkeHus
OTITUYECKUX CUTHAJIOB B MHOTOIIPOJIETHLIX BOJIOKOHHO-ONITUYECKUX TPaKTax. [IposiBneHue
HeJTMHEeNHHIX 3¢(HEeKTOB, XPOMATHYECKON U MOISIPU3AIIMOHHO-MOIOBOM aucnepcuu. TpeboBaHUS
K anmnapaTtpe GOpMUPOBaHUSA U IIpHeMa ONTUYEeCKUX CUTHAJIOB.

Paspen 4. [IpuMeHeHNe CUTHAIBHAIX ITPOIIECCOPOB IPY (OPMUPOBAHUY ONTUYECKUX CUTHAIOB

Ha Iepegaye.
Peanuzanys pa3nuyHbIX (OPMATOB MOOYJISINS ONTHUYECKUX CUTHAJIOB. DIEKTPOOITUYECKOE

mpeobpa3oBanue. [IpuMeHeHNe CUTHATBHBIX ITPOLIECCOPOB IIPU HOPMUPOBAHUHU OIITUYECKUX
CUTHAJIOB Ha nepenade. CXeMbl IIOCTPOEHUSI MOMY/ISITOPOB C BHEITHEN MOAYyIsALKel. AHAIOTo-
udpoBoe mpeobpa3oBanue oI GopMaToB MOAYISALNY, peanu3yeMbx Ha 6a3e Iu(POBLIX
CUTHAJIbHBIX IIPOLIeCCOPOB. [IpuMepHl U XapaKTePUCTUKY ITPOMBIIIJIEHHO BHITYCKaeMOTo
00opymoBaHus.

Paspen 5. [IpuMeHeHKe CUTHATLHEIX IIPOIIECCOPOB B IPUEMHOMN YaCTH TeIeKOMMYHUKAIIMOHHBIX
CHCTEM.

CxeMbI IOCTPOEHUS IPUEMHBIX 0JI0KOB 000py0BaHUS BOJIOKOHHO-OTIITUYECKUX CUCTEM CBSI3U C
IIpUMEHEHWEM CUTHAJIBHBIX ITPOIIeCCOPOB. KorepeHTHOe U HEKOTEPEHTHOE NEeTEKTHPOBaHUE
OTITUYECKUX CUTHAJIOB . JJIEKTPOONTUYECKOE TPeoOpa30BaHNe CUTHAJIOB B ITPUEMHOM
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annapatype. LludppoBas dunprpauusi. XapaKTepUCTUKKU CUTHAJIOB Ha IpuMe. ['1a3 guarpaMma,
ouarpaMMa co3Be3nuii, Q-paktop, BER. MeTonbl KoMeHcaIus HCKaXKeHUHN OITUYEeCKUX
CUTHAJIOB. ANrOopuTMEL 06pab0TKM CUTHAJIOB C 1IeJIbI0 UX BOCCTAHOBJIEHUS Ha IIPUEME.

OO61mast TPYAOEeMKOCTD TUCITUIIITNHEL
216 gac(oB), 6 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

Ok3ameH. KypcoBas paboTa

b1.B.[IB.01.02 Onmo31eKmpoHHble NPO02PaMMHO-aNNApamHblie KOMN/AeKCobl U
cucmembl

e ocBOEHHUS OUCHUIIIUHEL

Llenwro npenogaBaHus OUCHUMIINHLL «ONITO3JIEKTPOHHBIE IIPOrPaMMHO-alIIapaTHbIE
KOMIIJIEKCHI ¥ CUCTEMBI» SIBISIETCS:

OBJIafieHNe 3HAHUSIMU ¥ HaBBIKAaMH B 00JTaCTH OMTO3JIEKTPOHHEIX ITPOTPaMMHO-
anmapaTHBIX KOMIIJIEKCOB U CUCTEM; Pa3BUTHE
CII0COOHOCTEH 110 MCIIOIb30BAHUIO0 COBPEMEHHBIX MOCTHUXKEHUHN HAYKU IJIsT PeIleHus
Hay4HO-MCCJIe0BaTEeIbCKUX 1 IPOU3BOACTBEHHEBIX 3a7a4 C UCIIOIb30BaHUEM
COBpPEMEHHOU
anmapaTyphsl ¥ METOOOB UCCII€IOBaHUS.

MecTo pucuuniIuHe B CTpykType OI1

HucuunnuHa «ONTO3JIEKTPOHHLIE IpOrpaMMHO-alllapaTHEE KOMIIJIEKCHE U
cuctemb» B1.B.[1B.01.02 oTHOCuUTCA K dYacTu, HOpPMHUDPyeMOU ydaCTHUKaAMU
oOpa3oBaTeNbHHX OTHOIIEHUN IMporpaMMbl MaructpaTtype «11.04.02
VHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU M CUCTEMBHI CBSI3U». MCXOOHBIN yPOBEHb 3HAHUU
M YMEeHUM, KOTOPEIMU [OJIXKeH o0najaTh CTYHEeHT, NPUCTyNas K U3y4eHUI0 NaHHOU
OUCLUUNJIUHLE, ONpefeNsgeTcss U3yYeHUEeM TaKUX [OUCLHUNJIUH, Kak:
«OnTonH@OpPMaLUOHHEE TEXHOJOTUU B TEJIEKOMMYHUKALUAX>.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBlneH Ha GOPMUPOBaAHKE CIEOYIONINX KOMIETEHIIUH:
B cootBeTctBUE ¢ PTOC:
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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 caMOCTOSITEILHO BHIIIOJIHATh 9KCIIEPUMEHTAIbHbEIE UCCIIENOBAHUS [IJISI PEIIeHUs
Hay4HO-MCCJIel0BaTeIbCKUX U MPOU3BOACTBEHHBIX 3ajay C MCII0JIb30BaHNEM COBPEMEHHOU
anmnapaTypsl U MeTofoB ucciepgoBanus (I1K-2)

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

- Crioco6GeH y4acTBOBaTh B pa3paboTKe IJIaHOB U IIPOTPaMM I10 OPraHKU3allMy NHHOBALMOHHOM
OesTeNbHOCTH Ha MPEeANPUSTUH, OCYIIECTBISATh TEXHUKO-9KOHOMUYECKOe 000CHOBaHUE
MHHOBAIIMOHHBIX ITPOEKTOB, CIIOCOOHOCTHIO Y4aCTBOBATh B pa3paboTke 3HeKTUBHOM
MH(POKOMMYHUKAIIMOHHOM cTpaTeruu Ha npegnpusatun (I1K-14)

CopepxkaHue OUCIUIIINHEI

Paszpen 1. BeeneHue
Lenu u 3ajayu AUCHUIIKAHLL [IOHATHE ONTO3JIEKTPOHHOTO MPOTPaMMHO-aIapaTHOTO

KoMIiyiekca. Ponb u 3HaueHue 1uppoBoii 06paboTKYU CUTHAIOB B ONITUYECKUX
TeJIEKOMMYHHKAIMAX. XapaKTEePHCTUKa COBPEMEHHOT'0 COCTOSIHUS 9JIeMEHTHOM 0a3bl U METOMI0B
rdpoBor 00pabOTKM ONTHYECKUX CUTHAJIOB. XapaKTEPUCTUKU COBPEMEHHBIX ITUGPOBBIX
CUTHAJIbHAIX IIPOIIECCOPOB, BHITYCKAaEeMBIX IIPOMBIIUIEHHOCTHI0. ATIlTapaTHOE U IPOrpaMMHOe
obemneyeHne pa3pabOTOK B maHHOM 00nacTu. CIIUCOK TUTEPATYPH U AOMOIHUTETbHEIE
HCTOYHUKY HHPOPMAILUK 110 TUCIUIITIHHE.

Pasgen 2. OnT03/1eKTPOHHBIE TPOrPaMMHO-allapaTHEIe KOMIIEKCH 1 CUCTEMBI

ApxuTeKTypa ONTO3JIEKTPOHHOTO IIPOTrpaMMHO-allapaTHOr0 KoMIiekca. [IpencraBnenue
OaHHBIX. TpeboBaHUS K PYHKIMOHATBLHOCTH U ObICTPOHeCcTBUI0. OpraHu3alus B3auMOdeHCTBUS
(GYHKIMOHATBHEIX 6JI0KOB CHCTEMHI.

P XapaKTePUCTUKYU ONTUYECKUX CUTHAIIOB

XapaKTepUCTUKU CUTHAJIOB B ONITUYECKUX TEJIEKOMMYHUKaNUAX. [IpOCThIE U CIIOXKHBEIE (OPMATHI
MOAOYSUXU. [JOCTOMHCTBA U HEJOCTATKM PA3NUYHBEIX (OPMATOB MOTyNsAuuu. McKaxeHus
OTNITUYECKUX CUTHAJIOB B MHOTOIIPOJIETHHIX BOJIOKOHHO-ONITUYECKUX TpaKTax. [IposiBienue
HeJTMHEeWHBIX 9QPEKTOB, XPOMATUUECKOH U MOISIPU3ALMOHHO-MON0BOM fucnepcuu. TpeboBaHUS
K annapaTtpe ¢GOpMUPOBaHUA U IIpHeMa ONTUYECKUX CUTHAJIOB.

Pasmen 4. ®opMUDPOBaHNY ONTUYECKUX CATHAIOB

Peanusanus pa3nuyHbX HOPMaTOB MOAYIALMS ONTUYECKUX CUTHAJIOB. DJIEKTPOOIITUYECKOE
mpeobpa3oBaHnue. [IpuMeHeHNe CUTHAIBHBIX ITPOLIECCOPOB IIPH HOPMUPOBAHUHU OTITUYECKUX
CUTHAJIOB Ha Iepefaye. CxeMbl IOCTPOEHUS MOLY/IATOPOB C BHEIIHEN MOAyIAne. AHaIoro-
1udpoBoe mpeobpa3oBanue oI GopMaToB MOAYISALNY, peanu3yeMbix Ha 6a3e u(POBLIX
CHTHAJIbHBIX IIPOIIeCCOPOB. [IpuMephl 1 XapaKTePUCTUKU IIPOMBILITIEHHO BEIITYyCKAeMOT 0
000pymoBaHUs.

Paspen 5. [IporpaMMHas COCTaBIAWOIIAA OINTOIIEKTPOHHEIX CUCTEM

AnropuTMbl 00pab0TKU CUTHAJIOB C I[eJIbI0 KX BOCCTAHOBIIEHU Ha IpreMe. CXeMbl TOCTPOeHUS
IIpHEeMHBIX 07I0KOB 000pyo0BaHUS BOJIOKOHHO-OITUYECKHUX CUCTEM CBSI3U C IPUMEHEHNEM
CUTHANBHAIX ITpoleccopoB. Lludposas ¢punbTpaiusg. XapaKTEPUCTUKN CUTHANIOB Ha mpuMe. ['1a3
ouarpaMmMa, quarpaMma co3se3nuii, Q-dhakTop, BER. MeTonsl KOMeHCalUs UCKaXKEeHUHN
OTNITUYECKUX CUTHAJIOB.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
216 gac(oB), 6 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

9k3ameH. KypcoBasi paboTa

b1.B.1IB.02.01 Hcnoab30eaHue cneuud/a1bHO20 NPO2PAMMHO20 obecnevyeHus 015
npoeKkmupoeaHus cospemeHHbix BOCC

lenu ocBOeHUS OUCHUUIIIUHEL

Llenpio npenogaBaHus OUCIUIIINHEL «CIIOTb30BaHNUE CIIELUAIbHOT O
IIPOTPAaMMHOT0 00ecIedeHus Oy IPOeKTUPOBaHus coBpeMeHHbEXx BOCC» siBnsieTcs:
[IpuoOpeTeHre 3HAHUM, YMEHUM ¥ HAaBHIKOB B 0071aCTU MMPOEKTUPOBAHUS U

HCCIIeOBaHUS COBPEMEHHBIX BEICOKOCKOPOCTHREIX BOCC ¢ uCIonb30BaHUEM
CIelMaIbHOTO CYIIECTBYIOIIETO M BHOBh pa3pabaThiBa€MOI0 IPOrPaMMHOT0
obecrieyeHus1, IO3BOJISIONIETO aleKBaTHO MOJIEIUPOBATh CI0XKHEIE ITPOIECCHI
pacnpocTpaHeHUs ONTUYECKHUX CUTHAJIOB B OMHOKaHAaIbHBIX ¥ MHOTOKaHaIbHBIX
BOJIOKOHHO-ONITHUYECKUX cucTeMax cBA3u (BOCC) ¢ pa3nu4yHbIMU popMaTamMu
MOAYJISLUY U KOOVUPOBaHUSA 110 OGHOMOLOBBEIM OITUYECKUM BOJIOKHAM C YYETOM
JINHEWHHIX ¥ HeJIMHEUHEIX SIBJIEHNU B HUX, IPOLIECCOB KOMIIEHCAIUN XPOMaTUYEeCKOU U
MOJISIPU3allMOHHO-MOIOBOM OUCIIEPCHUH, IPOIIECCOB MOOOePXKaHU I KBa3UCONUTOHHBIX
PEXKUMOB.

MecTo pucuuniavHe B CTpykType OII1

Oucnunnuia «HMcmnonb3oBaHWEe CIEIMATIbHOTO NMPOTPaMMHOTO o0ecledyeHUs OIS
npoekTupoBaHus coBpeMeHHbIXx BOCC» B1.B.[1B.02.01 oTHOCHUTCS K 4YacTH,
dbopMupyeMor y4aCTHUKaM#u 00pa30BaTeIbHBIX OTHOIIEHUM ITPOrPaMMbl MaruCTPATYPhI
«11.04.02 UapoKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMBI CBA3U». VCXOOHBIN
ypOBEeHb 3HAHUU M YMEHUMU, KOTOPHIMU MOJXKeH o0JlaflaTh CTYOEHT, IPUCTyIas K
V3Y4YEeHUI0 JaHHOU AWCLUIJIUHEL, ONpefenseTcsd U3yYeHueM TaKUX OUCLUIIWH, KakK:
«MaTeMaTuuyeCckoe MO[JeJIMpOBaHUE YCTPOUCTB M CHUCTeM»; «IlepCHeKTUBHEIE
OnTHYeCcKue HHPOKOMMYHUKALMOHHBIE TeXHONOTUU»;, «OOTOHHO-3JIEKTPOHHBIE
KOMIIOHEHTH M YCTPOMCTBA B MHG)OKOMMYHHUKAIIASIX>.

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS

Hpouecc N3y4YeHUs1 DUCOUIINIMHBI HAIIPABJIEH Ha (bOpMI/IpOBaHI/Ie ClIeayIoIinx KOMHeTeHI_II/II;I:

34




B cootBeTctBuE ¢ PTOC:

- Crmoco6eH UCI0Ih30BaTh COBPEMEHHEIE JOCTUXKEHNUS HAYKK U TTePeIOBLIEe
MH()OKOMMYHUKALXOHHBIE TEXHOJIOTHUY, METOIE! IPOBENEHUS TEOPETUYECKUX U
9KCIIePUMEHTAJIbHEIX UCCIENOBaHUM B HAyYHO-UCCIeJ0BaTENbCKUX paboTax B 06macTu
WKTuCC, cTaBUTh 3afilau¥ UCCII€JOBaHMsI, BLIOMPATh METOIH SKCIIEPUMEHTAIbHOU pabOTEHI €
I[eJIbI0 COBEPIIEHCTBOBaHNUS U CO3TAHUI0 HOBHIX IEPCIEKTUBHEIX NH(POKOMMYHUKAITMOHHBIX
cuctem (ITK-1)

- Crmoco6eH caMOCTOSITEIbHO BHITIONIHATH 9KCIIEpPUMEHTaIbHbIE UCCIEOBAHUS AT PEIeHUS
Hay4HO-UCCJIef0BaTeIbCKUX U IPOU3BOLCTBEHHBIX 3a[jad C UCIIOJIb30BaHUEM COBPEMEHHOU
anmapaTtypsl ¥ MeTonoB uccnepoBanus ([1K-2)

- Crmoco6eH K MPOEKTUPOBAHUIO, CTPOUTEIHCTBY, MOHTAXKY U 9KCIIJTyaTalluu PafU03IeKTPOHHBIX
CPenCTB MH(POKOMMYHUKALNY, HaIPaBIAOMNX cper nepefadyu nHpopmanuu (I1K-15)

- Cnoco0OeH K pa3paboTKe Mofiesiell pa3IUuyHbIX TEXHOJIOTHUECKUX IIPOIIECCOB U TPOBEPKE UX
aleKBAaTHOCTY Ha IIPakKTUKe, TOTOBHOCTHIO UCIIOJIb30BaTh [TaKEeTH IPUKIIafHEIX IPOrpaMM
aHalu3a ¥ CUHTe3a NUH(POKOMMYHUKAIMOHHEIX CUCTeM, ceTell U ycTpoucTs (ITK-16)

- Crmoco6eH pa3pabaThiBaTh MaTeMaTUYECKUE MOJEIU IIPOIECCOB, KOMIIOHEHTOB U YCTPOMCTB
ONTUYECKOU CBA3U U ONTUYECKUX U3MEPUTEJILHEIX CUCTEM, B TOM YUCJTIe
CBEPXBBICOKOCKOPOCTHBIX CUCTEM CBSI3U C HOBHIMU (popMaTaMy MOAYJIAINHN U KOOUPOBaHUS, C
KorepeHTHHIM npuemMoM (I1K-17)

CopepxkaHue OUCIUTIINHEL

P 1.M MPOBaHNE NCTOYHUKOB U3NTVUYEHU O B

BHyTpeHHSS U BHEILIHSAS aMIIMTyAHasd MOAynsanusg. KOHCTPyKIuY, IPUHIUII JEUCTBUS 1
rmapaMeTphl aMIIUTYIHBIX MOAyIATOPoB. RZ u NRZ kopuposanue. MopenvpoBaHue
HACTOYHUKOB U3nydeHus ¢ ¢pasoBor mopynsaurer DPSK, QPSK. ®a30Brle MOOYIATOPHI.
KoHCTpyKIMY, IPUHIUII JeUCTBUSA U ITapaMeTphl. MogenupoBaHue CUTHAIOB C KBapaTypHO-
amMnuTynHou Mmogynsauuerd QAM. CursanbHbIE CO3BE3OUS.

Paspen 2. MongenupoBaHue NpUeMHUKOB u3nydyeHus nyisg BOCC

P-i-n u naBuHHBLIE HoTOAMOAE. KOHCTPYKLINY, IPUHLIUI AEMCTBUS U ITapaMeTphl. CXeMel
BKJIt0ueHUs. CUTHAJIB ¥ IIyMEL. TpaHCUBEPH U TPAHCIOHMEPH. BEICTpOIeiCcTBIE.

Pa3pen 3. SOHepreTryecKuii IprueM IMPOBLIX ONTUYECKUX CUTHAJIOB B MPUCYTCTBUY IIIYMOB
['na3-guarpamma. Q-¢axTop u BeposiTHOCTD om0k BER. OOHapyxkuTenbHas CI0COOHOCTbD.
OnTtuyeckuii 3R pereseparop.

Pasmen 4. MogenvpoBaHKe MPOIECCOB B OMHOMOIOBLIX ONTUYECKHAX BOTOKHAX

Yyet 3aTyxaHUs, XpOMaTUYECKOH U MOJISIPH3allMOHHO-MOMI0BOM Aucnepcul, (a3oBoi
CaMOMOJYJISILINY, YeTEIPEXBOJTHOBOTO CMeleHusl. ONTUYeCKUe COJIUTOHHI.

Paspen 5. MopenupoBanue 3pOueBwx ontudeckux yeunurene (EDFA) u ycunureneit PamaHa
OpOueBHle ONTHYECKNE BOJNIOKHA. TpexypoBHEBas U AByxypoBHeBas Mofenib EDFA. CxeMnl
HakKayku. OPPeKTUBHOCTb HaKauku. CeuyeHus pacCcesiHUs. YCUIUTENbHAsA CIIOCOOHOCTS.
Pasgen 6. MogenupoBanre BOCC ¢ KOTepeHTHBIM IPUEMOM

FeTeponUHHLIN ¥ TOMOOUHHBIN IPUeMHUKU. CXeMHl lepefaTyuka u npuemMuuka 2P QPSK. 90-
rpapycHbY Tubpun. CUTHaIbHBIHM TPOLIeccop.

OO1mas TPyA0EMKOCThb AUCIUIIIMHEL
216 gac(oB), 6 3ET

dopMa MpoMexKYTOYHOM aTTeCTalluU
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9k3ameH. KypcoBas pabora

b1.B.[IB.02.02 ModeaupoeaHue npouecco8 pacnpocmpaHeHus1 Cu2Ha/a08 no
onmuyeckum 60/10KHAM C y4emom AUHeUHbIX U He/IUHEelUHbIX NPoueccos

Lenu ocBoeHUST DUCHUILINHEL

Llesnbio IperofaBaHus OTUCLUIIIMHLL « MomenupoBaHue IIPOoLieCCOB
pacnpoCcTpaHeHUsI CUTHAJIOB 10 OIITUYECKUM BOJIOKHAM C YY€TOM TMHEUHBIX U
HeJIMHENHBIX IIPOIIeCCOB» SBIISIETCS:

nprobpeTeHre 3HAHWM, YMEHUM ¥ HAaBLIKOB B 00J1aCTA MOOENTUPOBAHUS CIIOKHBIX
IIPOLIECCOB PACIPOCTPAHEHUS ONITUYECKUX CUTHAJIOB B ODHOKAHAIbHLEIX U
MHOTOKaHaJIbHBIX BOJIOKOHHO-ONITHYECKUX cucTeMax cBs3u (BOCC) ¢ pa3nuyHbIMU
dbopMaTaMu MOAYJISLUKUYN ¥ KOOUPOBAHHUS 110 OOHOMOLOBEIM BOJIOKHAM C y4€TOM
JIMHEVHBIX ¥ HEIMHEWHBIX SIBIEHUN B HUX, IIPOIIECCOB KOMIEHCALIUY XPOMaTU4eCKOU
OUCIIePCHUH, IPOIIECCOB IOAAePKAHUS KBAa3UCOJIMTOHHLIX PEKHMOB.

MecTo pucuuniavHel B CTpykType OI1

HucuunnuHa «MoJenupoBaHUe MIPOLIECCOB PACIPOCTPAHEHUSI CUTHAJIOB 110 ONTUYECKUM
BOJIOKHaM C y4e€TOM JINHEMHBIX U HeJTuHeNHbIX npoieccoB» B51.B.J1B.02.02 oTHOCUTCSA K
yacTH, GOPMHUPYEeMOM y4YaCTHHKAMH 0OpPa30BaTEIbHBIX OTHOIIEHHUNW MTPOTrPaAMMBI
MarucTpaTtypsl «11.04.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3U».
VicxoOHHY ypOBeHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyNlasgd K U3Y4YEHUIO JaHHOUW AWUCLUIJINHBL, ONpPeAesisieTCs MU3YYEeHUEeM TaKux
OUCIUIININH, KaK: «MaTeMaTHdecKoe MOOEeIUPOBaHUE YCTPOUCTB U
cucteM»; «IlepCmeKTUBHBEe ONTHYEeCKHEe MHPOKOMMYHUKALUOHHEIE
TexXHonoruu»; «DOTOHHO-3TEKTPOHHBIE KOMIIOHEHTH U YCTPOHCTBa B
MHOOKOMMYHUKAIIUAX».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cioco0eH UCI0Ib30BaTh COBPEMEHHBIE IOCTUXKEHUS HayKU U IePeIOBLIEe
MH(POKOMMYHUKAIIMOHHLIE TEXHOJIOTUY, METOIH ITPOBENEHUS TEOPETUYECKUX U
3KCIIePUMEHTAaIbHLIX UCCIIENOBaHUM B HAYYHO-UCCIIeI0BATEIbCKUX paboTax B 001acTH
HWKTuCC, cTaBUTh 3aJa4yyl UCCIIENOBaHUS, BEIOMPATh METOILI 9KCIIEPUMEHTANIBHOM PabOTH C
11eJThI0 COBEPIIEHCTBOBAHUS U CO3aHUI0 HOBHIX ITEPCIEKTUBHEIX HHPOKOMMYHUKAIIMOHHBIX
cucteM (ITTK-1)

- Cnoco0eH caMOCTOSITETbHO BHITIOJIHSAThH 9KCIIEPUMEHTaIbHbIE UCCIIENOBaHUS TS PEIIeHUs
Hay4YHO-UCCIIef0BaTENbCKUX U ITPOU3BOACTBEHHBIX 3a/lay C HCI0Ib30BaHUEM COBPEMEHHOU
anmapaTypsl 4 MeTomoB uccnegoBanus (I1K-2)
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- Crioco6eH K MPOEKTUPOBAHKI0, CTPOUTENIBCTBY, MOHTAXY M 9KCIUIyaTalluy Pagu031eKTPOHHBIX
CpenCcTB HHPOKOMMYHHUKAIINI, HallpaBIAIINUX cpef nepefayu napopmauun (I1K-15)

- Cnoco6eH K pa3paboTKe Moaesel pa3InYHbIX TeXHOJIOTHYECKUX IIPOIIeCCOB U IMPOBEPKE MX
aleKBAaTHOCTHU Ha IPAKTHKE, TOTOBHOCTHIO MCIIOJIb30BATh IMAKETH MPHUKIIAMHBIX IPOrPaMM
aHas¥M3a U CUHTe3a MH(POKOMMYHUKAIMOHHLIX CUCTEM, ceTel U ycTpoucTs (I1K-16)

- Crioco6eH pa3pabaThiBaTh MaTEMATUYECKKUE MOJIEIIH MTPOIIECCOB, KOMIIOHEHTOB U YCTPOUCTB
ONITUYECKOM CBSI3U U ONTHYECKUX U3MEPUTEILHEIX CHCTEM, B TOM YHCJIIE
CBEPXBBICOKOCKOPOCTHBIX CUCTEM CBSI3U C HOBHIMM (popMaTaMy MOAYJISIIMHN ¥ KOOUPOBAaHUS, C
KorepeHTHHIM npuemoMm (ITK-17)

CopepxkaHue OUCIUITINHEI

Paspmen 1. TeopeTrnyeckoe onucaHue IPOLECCOB PACIPOCTPAHEHUA ONTUYECKUX CUTHANIOB I10

ONTUYECKUM BOJIOKHAM C YYETOM JMHEWHBIX U HeJIMHEHHBIX SBIIeHUN
OnTuyeckue cUTHaNH, UX popMa u crekTp. Knaccudukanus, KOHCTPYKIINY U ITapaMeTphI

OIHOMOJIOBBIX ONTHYECKUX BONOKOH (OM OB). Teopus u maTemMaTudecKas MOIeNb
pacnpocTtpanenus curHanos no OM OB. 3aryxaHue, xpomaTudeckas U MOIIPU3alMOHHO-
MopoBas gucrnepcuu. KomneHcanus XxpoMaTH4eCcKou qucrnepcuu. [TpocTeine UMUTAIIMOHHEIE
MOJIe/IM TMHENHBIX TPAKTOB Ha OCHOBEe 0OHOMOAO0BEIX OB 6e3 yueTa HeMMHENWHBIX SBIEHUMN, UX
IIporpaMMHast peanu3anusi. UMuTalmoHHbIe MOMEH PACIPOCTPaHEeHUS ONITUYECKUX CUTHAJIOB
mo OM OB c yueToM HenuHelHOU (Ha30Boi camoMmonynsuun. MccnemoBanue mpoieccos B OM
OB u caMyX UMHUTALMOHHLIX MO EJIeH.

Paspen 2. [IpUHUMIEL ¥ TPAKTHKA CO3NAaHUS UMUTAIIMOHHBIX MOMIeJIeH, OMUCHIBAIONINX TTPOLIECCHI
B OCHOBHHIX KoMIoHeHTax BOCC

du3nyeckoe U MaTeMaTHUYECKOe MofenupoBaHnue mnpoueccoB B BOCC, B UX KOMIIOHEHTaX,
YCTPOMCTBaxX U cucteMax. [I[peuMyIecTBa U HEOOCTAaTKU UMHUTAIIIOHHOT'O0 KOMIIBIOTEPHOT'O
MopenupoBaHus. O0mue TpeOOBAHUS K MaTEMAaTUYECKUM MOOEJISIM U IIPOTPAMMHOMY
obecneuenuio (I10) gnst uMUTAaIMOHHOTO MofienupoBaHus. [Ipumept [10 Ay MogeIupoBaHUS.
Cnioco0®I uccmeioBaHus CyliecTByoumx Momuenel u [10 ¢ menbio onpeneneHus ux
aMeKBATHOCTH.

P [IpHHIINIIEL ¥ TPAKTUK HUSI UMHATAIIMOHHEIX M B WYHBIMUI
AHGOPMALMOHHBIMUA TEXHOJIOTUIMH, PopMaTaMy MOOYISILINANA ¥ KOOUPOBAHUS

KWcnonb3yemble B BOCC nHpOpMaIMoHHbIE TEXHOJIOTUY, UCIIOJIb3yeMble CUTHAJIbI, CIIOCOOH
MYJIbTUIIIEKCHPOBAHUS, MOAYJISAILUY, KOOMUPOBaHUS. DOHEPTeTUUYECKUY U KOT€PEHTHBIU ITPUEM
ONITUYECKUX CUTHAJIOB JJleMeHTHas 0a3a nuHeWHbX TpakToB BOCC, cyiecTByoIas
HOMEHKJ/IaTypa, KOHCTPYKINY, IPUHIUIIE e CTBUS, TapaMeTphl, TEOPETUYECKOEe ONUCAHUE,
MaTeMaTH4ecKre Momenu, BKimodas OB, maccuBHBIE U aKTUBHBIE KOMIIOHEHTHL. [I1aHupOBaHNe
U IIpOBeeHNe UcceqoBaHuii, 060paboTka, aHalIu3 U IPeNCcTaBlieHrue pe3yIbTaToB
MMUTALMOHHOTO MOJIEJIMPOBaHus B MMHeNHBIX TpakTax BOCC.

Pasmen 4. MomenupoBaHKe 0TOenbHBIX KOMIOHeHTOB BOCC ¢ MCIonb30BaHUEM

CIelManu3uPOBaHHOI0 IPOrpaMMHOro obecrneyeHrs
KommnonenTs coBpeMeHHBIX BOCC, X KOHCTPYKIUY, IPUHIUIIEL JeHCTBUS, TapaMeTPH,

TeopeTUudYecKre ONrMcaHue U MaTeMaTudeckue Mogenu. CrneunanudupoBannoe 10 gns
MOOENUPOBAHUS ITaCCUBHALIX M aKTUBHHIX KOMIIOHEHTOB BOCC, [IproOpeTeHre HaBLIKOB
MJITaHUPOBAHUS U UCCIEeN0BaHUsA OTAEeNbHEIX KOMIIOHeHTOB BOCC, Bkmoyass OM OB, HCTOYHUKYT
Y IPUEMHUKYU U3Ty4YeHUs, ONTUYECKHE YCUTIUTENN, MyJIbTUIINIEKCOPHI, MOAYIISTOPHL U ApyTHe.

Paspen 5. Micrionb30BaHMe UMUTAIIMOHHOT0 MomenupoBanust BOCC mnsg 000CHOBaHUS

TEXHUYECKUX DEITeHUN IIPYU MPOEKTUPOBAHUU CUCTEM CBSI3U
CoBpeMeHHbIE HHGOPMALMOHHEIE TEXHOIOTUH, CTPYKTypHbIe cxeMbl BOCC, y4uTHIBaIOIINE

HOBBIE METOLOBI MYJIBTUIINIEKCUPOBAHUSA, MOOYJIAIIUNA 1 KOOUPOBAHNU . SHepFeTI/I‘-IeCKI/Ie u
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KOTepeHTHbIe METOMH IIPHeMa ONTUYECKUX CUTHANIOB. CXeMbI U aJirOPUTMEL 00paboTKU
CUTHAJIOB B ONITHYECKOM ¥ 37IEKTPOHHOM TpakTax. Mcroib3oBaHNe UMUTAIIMOHHOTO
MOJIeIMPOBaHUS [IJIT MHOTOBapPUAHTHOTO TPOEKTUPOBAHUS CUCTEM CBS3H C I1eJIbI0 BEIOOpa
ONITUMAJIbHBIX TEXHUYECKUX PEIeHUN.

OO61mast TPYAOEeMKOCTD HUCITUIIINHEL
216 gac(oB), 6 3ET
®opMa MpoMeXKyTOYHOM aTTeCTalluu

Jk3ameH. KypcoBas pabora

Bb1.B.[1B.03.01 HckyccmeeHHblli uHmMe/1€Km 8 onMuYecKux cucmemax

e ocBOEHHUS OUCHUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHLL « ICKYCCTBEHHBI MHTEJIIEKT B OIITUYECKUX
CHCTEMaX» SBISETCS:

[TonydeHne HaBBIKOB ITOCTPOEHUST MOieJIel HCKYCCTBEHHBIX HEUPOHHBIX CETEH.
[TproOpeTeHne CII0COOHOCTH CAMOCTOSITEILHOT'O OIIpee/IeHus Tex 001acTei B
BOJIOKOHHO-OTITHYECKUX cucTeMax cBsi3u (BOCC), rae 1enecoo0pa3Ho UCIIOIb30BATh
arnrmapaT UCKyCCTBEHHBIX HEMPOHHEIX ceTed. OCBOEHME MTOAXOM0B K aHaIu3y U
MOAENUPOBAHUIO PA3TUYHBIX ONTUYECKUX TEXHOJIOTUM IIPYU CUHTE3€ U UCCIIeNOBAaHUHU
cucteM BOCC ¢ yueTOM HOBEUIINX HAHOCTPYKTYP.

MecTo pucuuniIuHe B CTpykType OI1

TaKUX OJUCIHOHUIIIHNH, KakK: <<OHTOI/IH(1)OpMaI_II/IOHHI>Ie TEXHOJIOTHNHu

TEXHOJIOTHH».

HucnunnuHa «MCKyCCTBEeHHBIM MHTENIEKT B onTudeckKux cuctemax» 51.B.J1B.03.01
OTHOCHUTCS K 4YacTh, popMupyemas y4dyaCTHHKaMMu 0OpPa30BaTENIbHEIX OTHOIIEHUU
nporpaMMel MaructpaTtypel «11.04.02 WHPOKOMMYHUKaLUMOHHEIE TEXHOJIOTHUU H
CHUCTEMBI CBSI3U». FICXOOHBIM YPOBEeHDb 3HAHUM U YMEHUH, KOTOPHIMU HOJIKeH 001amaTh
CTY[EHT, IPUCTyIasd K U3yYEeHUI0 JaHHOU OMCIUIIINHLL, ONpefenseTcs U3ydeHueM

B

TEJIIEKOMMYHHUKAITUAX>; <<HepCHeKTI/IBHbIe OIITUYECKHUeE I/IH(I)OKOMMYHI/IKaHI/IOHHbIe

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINN:
B cootBeTctBuu ¢ PT'OC:
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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)

- Cnoco6eH K pa3paboTKe Moaesel pa3InYHEIX TeXHOJIOTHYECKHUX IIPOIIECCOB U IMPOBEPKE MX
aIeKBAaTHOCTHU Ha IPAKTHKE, TOTOBHOCTHIO MCIIOJIb30BaTh ITAKETH MPUKJIIAMHBIX IPOrPaMM
aHaJ¥M3a U CUHTe3a HH(POKOMMYHUKAIIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- Cnoco6eH pa3pabaThBaTh U IPUMEHSITh ONTHYECKHE MEeTOIE 00paboTKU, XpaHEeHHUS U
otobpaxenus uHpopmaruu (ITK-18)

- Crioco6GeH MCIIOJIb30BAaTh COBPEMEHHYIO 3JIEMEHTHYI0 0a3y ¥ CXeMOTEXHUKY [JIg Pa3paboTKu
KOMIIOHEHTOB ¥ YCTPOMCTB ONTUYECKOM CBSI3M, BKIIIOYAS UHTErPAJIbHO-ONITUYECKUEe U (POTOHHO-
kpuctannuueckue ([TK-27)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Beepenue. [TlapagurmMel KCKYCCTBEHHOI'O MHTEIIEKTa
Ba3oBrie MaTeMaTU4YeCKUe Oepalyy U UX peanu3allis ONTUYeCKUMU MeTOIaMH.

Pacno3HaBanue 00pa3oB. OCHOBH UCKYCCTBEHHBIX HEMPOHHEBIX ceTel. CeTn
OOHOHANPaBJIEeHHOT'0 pacpoCcTpaHeHus. FICKyCcCTBeHHBIE HEVPOHHbIE CETH KaK JUHAMUUEeCKUe
cucteMbl. CamMoopraHu3anus U caMoobydeHne B MCKYCCTBEHHBIX HEUPOHHBIX CETAX

Pazpen 2. [TocTpoeHre COBpeMeHHOW HEUPOCETEBOU TEXHOJIOTUU

PexyppeHTHBEIE HEVPOHHBIE CeTU. [eHeTHUeCKNe anropuTMel. CTPYKTypa U IpUMeHeHue
reHeTUYeCKUX aNTOpUTMOB. MHoroareHTHbe Mofenu. [IpeficTaBneHreM
TeJIEKOMMYHUKAIIMOHHBIX CHCTEM B BUe UCKYCCTBEHHBIX HEMPOHHAIX CETeH

Pasgen 3. HelipoHHEIEe ceTy ¢ 00paTHEIMU CBSA3SIMU

Kak BBomuTh 00paTHbIEe CcBI3u. CeTu Xonduiaa - CEeTH MOTHOU CBA3HOCTH, CaMO00OydeHre
HeupoceTel, HeMpoceTeBOe BOIUIOLIeHNE B 3aJadax MOHUTOPHUHTa U KOHTpojg BOJIC

Paspmen 4. H[H/IMQQH IIpUMEHEHN A TIEPCIIEKTUBHBIX HQﬁ[lQQQTQBHX TEXHOJIOTUY B ONTUYECKHX
CHuCTeMax

HoBoe MmoKojIeHre TeXHOJIOTUYECKOT0 000PyIOBaHUS; 9KCIIePTHEIE CUCTEMBI IIOCTPOEHUS U
MIPOEKTUPOBaHUS ONTUYECKUX CUCTEM. [[OTIOTHUTEIBHO BCTPauBaeMble 3JIEMEHTHl KOHTPOJIS B
MexXaHU3MaXx ONTUYECKOU CBSI3U. HellpoceTeBble MOMEIU MOIIAaroBOM ONTUMU3ANY U
MapupyTa3auuu. HerpoceTeBrle ¥ afalTUBHBIE CUCTEMEI YIIPABJIEHUS CETIMU CBI3U

O611ast TPYAO0EMKOCTD OUCHUTIIUHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer
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b1.B.[IB.03.02 Onmuka (pomoHHbIX KPUCMA/1/108

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbro IIpernogaBaHuA TUCITUIIIINHEI «OnTuka (I)OTOHHBIX KPHUCTAJIJIOB» ABJISIE€TCA:

OCBO€EHHE OIITUKHU d)OTOHHbIX KPHUCTAJIJIOB, O3HAKOMIJIEHHE C IIEPCIIEKTUBHBIMHA
OIITUYECKHMHU MaTepHaJllaMi, KOHCTPYKIIUAMU U ITapaMeTpaMu YCTpOﬂCTB Ha UX OCHOBE,
n3ydyeHnue CBOICTB U IIponeccCoB, IIoJIydYeHne 3HAHUH O IIOCJIIEAHUX NOCTUXKEHUAX B
JAaHHOM HaIIPaBJIEHUH.

MecTo pucuuniuHe B CTpykType OI1

HucuunnuHa «OnTtuka GoToHHBIX KpucTannoB» B1.B.JIB.03.02 oTHOCUTCS K 4acCTH,
dbopMupyeMor y4aCTHUKaMKu 00pa30BaTeIbHBIX OTHOIIEHUH IIPOrPaMMbl MaruCTPATYPhI
«11.04.02 UHPOKOMMYHUKAIIUOHHEIE TEXHOJIOTUM U CUCTEMHl CBA3U». MCXOOHBIU
ypOBEeHb 3HAHUU M YMEHHU, KOTOPBIMU MOJXKeH 00JlaflaTh CTYOEHT, IPUCTyIas K
M3YYEeHUIO MaHHOW OUCIHUIIIKHL, ONpefeseTca U3ydeHueM TaKuX OUCHUIIINH, KakK:
«MaTeMaTH4eCKOe MOJeIupOBaHNe YCTPOUCTB U CUCTEM»; «MeTOombl U MPUOOPHI I
ONITUYECKUX U3MEPEHUYN B UHHOKOMMYHUKAIUSIX».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

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

- Crioco6GeH UCIO0JIb30BaTh COBPEMEHHEIE NOCTHUXKEHUS HayKH U IIepefioBLIe
MH()OKOMMYHUKALIOHHbEIE TEXHOJIOTHY, METOIL IPOBENEHUS TEOPETUYECKUX U
9KCIepHMEHTaNIbHBIX UCCIeJOBaHN B HAy4YHO-KUCCIIef0BaTEIbLCKIX paboTax B 001aCcTh
HWKTuCC, cTaBUTh 3aJa4yyl UCCIIENOBaHUS, BEIOMPATh METOILI 9KCIIEPUMEHTANIbHOM PabOTH C
I[eJIbI0 COBEPIIEHCTBOBaHMUS ¥ CO3TaHUI0 HOBHIX IIEPCIIEKTUBHBIX WHPOKOMMYHHUKAIIMOHHBIX
cucteM (TTK-1)

- Cnoco0eH caMOCTOSITETLHO BHITIONIHSAThH 9KCIIEPUMEHTaIbHbIE UCCIIENOBaHUS TS PeIIeHUs
Hay4HO-UCCJIe[0BaTeIbCKUX U IPOU3BOACTBEHHBIX 3a[jayd C UCII0JIb30BaHNEM COBPEMEHHOU
anmnapaTypsl U MeTonoB ucciegoBanud (I1K-2)

- Cnioco0eH K pa3paboTKe Momeel pa3IuyHbIX TEXHOIOTHYECKUX ITPOIIECCOB U ITPOBEPKE UX
aleKBaTHOCTH Ha MMPakKTUKe, TOTOBHOCTHIO MCI0Ib30BaTh MAaKeThl IPUKIIaTHBIX TPOTPaMM
aHanu3a ¥ CUHTe3a NHPOKOMMYHUKAIIMOHHBIX CUCTEM, ceTell 1 ycTpoucTs (ITK-16)

- CniocoOeH pa3pabaThiBaTh U IPUMEHSITh ONTUYECKHUE METOMH 00pab0oTKY, XpaHEeHUS U
otobpaxenus napopmanuu (I1K-18)

- Crioco0GeH UCIIONTb30BaTh COBPEMEHHYIO 3JIEMEHTHYI0 0a3y U CXeMOTEXHUKY [Jid pa3paboTKu
KOMIIOHEHTOB U YCTPOUCTB ONTUYECKOU CBSI3U, BKJIIOYAsl UHTEIPAJIbHO-ONITUYECKUEe U (POTOHHO-
Kpuctannudeckue (ITK-27)

CopepxkaHue OUCIUATIIHHEL
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Pasmen 1. Beenenue

Llenu ocBoeHust gucuumnIuHbL. OnTHYeckue Matepuansl. OnpeneneHusi, KnacCu@uKauus.
O61mue cBemeHusT 0 GOTOHHBIX KpucTasnax. PoToOHHAS KPUCTANIMYecKas pelneTka.

Pazgen 2. ®0TOHHBIE KPUCTAIEL

BBeneHue B GOTOHHBIE KPUCTAJIIEL. CTPYKTYPHO YIIOPSIOYEHHBIE CPEIbl C MacuITabom
MIEPUOOAYHOCTH, COPa3MEPHBIM [JINHE BOIHBI 3JIEKTPOMarHuTHOI O U3y4yeHus. Mctopus
pa3BUTHUS POTOHHBEIX KPHUCTAJIIOB.

P ITUK TOHHBIX KPUCT B

[TprHIUIIEL BOJTHOBOM ONTHKHU. PacipocTpaHeHUe cBeTa B GOTOHHBIX KPUCTAJ/IaxX.
TeopeTtrueckass MOfesb Cpenbl. BOHEL B AM3JIEKTPUYECKUX cpenax. [loka3zaTesb npeioMIeHus
OU3JIEKTPUYECKOU cpenbl. [uaeKTpuiecKas cpefia ¢ IOTePsIMU. 3alpeleHHas 30Ha.
Henuneiineie 3¢ @ekTh B GOTOHHO-KPUCTAIMYECKUX CpefaX. MeToasl pacyeTa ONTUYECKUX
CBOMCTB II€PUOJAYECKHAX HAHOCTPYKTYP.

Paspen 4. [Iporrecch GOpMUPOBaHUA (OTOHHBIX KPUCTAIOB

MaTepuarsnsl ¥ TEXHOIOTHHU A7 GOPMUPOBAHUS (POTOHHBIX KPUCTAJIJIOB, METOIBI YIIPABIEHUS
ONTUYECKUMHU U IU3IEKTPUYECKUMU CBOKMCTBaMU. CaMOIIPOU3BOIbHOE (DOPMUPOBAHUE
(OTOHHBIX KPUCTA/IOB. MeTonel TpaBneHus. ['onorpadprudyeckre MeTOIH.

Pazpen 5. [IpuMeHeHVe GOTOHHBIX KPUCTAIIJIOB

[IpuMeHeHUEe (GOTOHHBIX KPUCTAJIJIOB B YCTPOKCTBAX BOJIOKOHHOM ONTUKYU U
TeleKOMMyHUKauusax. ®opMupoBaHre CBETOBEAYIINX KaHAJIOB Ha OCHOBE (DOTOHHBIX
KpucTasnoB. [IpuMeHeHue B yCTPOUCTBAX FreHEpaluy U3Jy4eHUs U CUCTEMaX CIEeKTPaIbHOIO
pas3meneHus CUTHANIOB. [lepcekTuBHBIE 00J1aCTH MPUMEHEHUST GOTOHHBIX KPHUCTAIIIOB.

OO61masi TPyIOEeMKOCTb TUCIUTITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALIUU

3auger

b1.B.[IB.04.01 Teopus u npaKkmuka 20102paguu

LTenu oCBOEHUST MUCLUIIIAHEL

Llenbio mpernomaBaHus QUCHUTIINHEL « Teopusi u mMpakTUKa rojorpaduu» sSBISETCS:

dbopMHUpoOBaHUE CIIEIMAIMCTOB, YMEIOMUX 000CHOBAHHO U PE3YIIbTATUBHO
IIPUMEHSTD MoyuYeHHble PyHOaMeHTaIbHblEe 3HAHUS /I aHaIu3a PaboThl
roorpaduyecKUX CUCTEM, TOHUMAIOIINX MPUHIUIIE GYHKIIMOHUPOBAHUS 3TUX
YCTPOMCTB, BIIafEIONINX METOlaMK UX PacuyeTa ¥ IOTOBHIX IPUMEHUTH IOJTyYeHHbIE
3HAHUS [JIS MPAKTHYECKOTO HUCIIOIb30BAHUS.

MecTo pucuuniauHel B CTpyKType OI1
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HOucuunnuHa «Teopus u npaktuka ronorpaduu» b1.B.IB.04.01 oTHOCHUTCS K YacCTH,
dbopMupyeMor ydaCTHUKaM#u 00pa30BaTeIbHBIX OTHOIIEHUH IPOrPpaMMbl MaruCTPaTyphI
«11.04.02 UHPOKOMMYHUKAIIMOHHLIE TEXHOJIOTUM U CUCTEMH CBA3W». MCXOOHBIU
ypPOBeHb 3HAHUU W YMEHWUMU, KOTOPBIMU [IO/XKeH o0JlaflaTh CTYAEHT, IPUCTyIas K
U3y4YEHUI0 JaHHOU OUCLUIIIMHEL, OIpEeensaeTCs U3y4YeHUEeM TaKUX AUCLHUIIIVH, KakK:
«OnTonH(QOpPMAaIMOHHbIE TEXHOIOTUY B TEIEKOMMYHUKAIIASIX».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- CriocoGeH caMOCTOSITEIbHO BHITIOJIHATE 3KCIIepUMEHTaIbHbIE UCCIIeOBAHUS [l PEelleHUs
Hay4HO-UCCJIe0BaTeIbCKUX U IPOU3BOACTBEHHBIX 3a[jayd C UCIIOJIb30BaHUEM COBPEMEHHOU
anmapaTypsl 4 MeTofoB uccnegoBanus (I1K-2)

- CriocobeH K pa3paboTKe Mofe/iel pa3IiyHbIX TEXHOJIOTHUYECKUX IIPOLIECCOB U IIPOBEPKE UX
aJleKBAaTHOCTY Ha IIPaKTUKe, TOTOBHOCTHIO UCIO0JIb30BaTh ITaKETH IPUKIIafHBIX IPOrPaMM
aHanu3a U CUHTe3a NHPOKOMMYHUKAIIMOHHBIX CUCTeM, ceTell B ycTpoucTs ([TK-16)

- CriocoGeH pa3pabaThiBaTh U IPUMEHATH ONITUYECKNEe MeToObl 00pab0oTKY, XpaHEHUS U
otobpaxenus nHpopmanuu (I1K-18)

CopepxkaHue OUCIUATIINHEL

P 1. Beegenve. Ou3nyecKre TPUHIMIIEL TOJIOT Uu

VicTopusi BOBHUKHOBEHHUS U pa3BuTus rojorpaduu. OmbiTel ['abopa. OKcrepuMeHTH JleiTa u
Ynatuuekca. Hanpasnenus pa3sutus roaorpaduu U ee npuMeHeHuid. [IpuHInn
ronorpaduyeckoi 3anucu. OCHOBHOe ypaBHeHHe rojgorpadun. MHUMOE U OeUCTBUTENIbHOE
n3obpaxenue. [lonyyenue ronorpamMmm. BocctanoBnenue romorpaMm. ['010rpaMMbl TOYEYHOTO
npenmeta. ['onorpamma ®peHens, Kak 30HHas IIaCTUHKA. ['oorpadudeckas 3amuch MIOCKOTO
IpeaMeTa U e€ peKOHCTPYKUus. ['onorpadrudeckoe yBenudeHue.

Paspen 2. CxeMbl, ucnonb3yeMule B ronorpaduu. ['omorpadus Oypre

Knaccudukaius rojmorpamm. Cxema I'abopa. I'onmorpadus @ypre u Openens. be3nun3obas
ronorpadus ®ypre. ['onorpaMMbl cpOKyCUpOBaHHLIX H300paxkeHnui, 'oorpamma
®paynrodepa. AMOIUTygHEIE U (Pa30Bbie TojIorpaMMel. [IluHaMUYeCKre ToJIorpaMMeL. Teopus
6e3nuH30BOM royorpaduu ®ypre. BausHue NpoTAKEHHOCTH OMOPHOT0 UCTOYHUKA.
Paspemmatomas cnocobHOCTh ronorpaduu dypre. IPPeKTUBHOCTE IIIIOCKUX TOTIOTPaMM.

9 (}eKTUBHOCTh aMIUTUTYAHBIX U (PA30BLIX I'OJIOTPaMM.

Pasgen 3. OOLEMHBIE TOJIOTPaMMEI

Ocob6enHOCTH 00BLEMHBIX TOjIorpamMM. O0BEMHAS roiorpaMMa TOUeYHOTO IIpeaMeTa.

S0 beKTUBHOCTD TONCTHIX roiorpaMM. OTpazkaTellbHbIE rojiorpaMMel. 1306pa3uTenbHas
royiorpadus.

Paspen 4. SneMeHTH ToJlIorpa@uyecKuxX CUCTEM

HicTouHMKM CBeTa [ ronorpadguu. MaTtepuansl ¥ YCTPONUCTBA OIS PETUCTPALIUY T'OJIOTPaMM.
Tonorpaduyeckuil 9KCIIepUMEHT. MexaHUYEeCKUe U ONITUYEeCKUe 371eMeHTH. TpeOoBaHUS K
MeXaHU4YeCKOM CTabuIbHOCTH.

P KorepeHTHOCTE UCTOYHUKOB B TOJIOT Uu

BpemeHnHasa ¥ MpOCTpaHCTBEHHAsI KOTePEHTHOCTh. HeKOrepeHTHBIE ¥ YaCTUYHO KOTE€PEeHTHBIE
KonebGanus. MHTephepeHIuss YaCTUYHO KOTePeHTHOTO CBeTa. BHIHOCTD mMoIoc. OyHKIUS
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B3aMMHOU KOT€PEHTHOCTH UCTOYHHUKOB.

Pazpen 6. [IpuMeHeHUe Tonorpadumn

Co3pmaHue KOMIIJIEKCHBIX IPOCTPAaHCTBEHHBIX GUILTPOB. ['onorpadudeckas namsaTe. [1nockas
onTuKa. Koppeknusa BoMHOBEIX PpOHTOB. PagyxkHas romopadus. Paguoronorpadus.
lonorpaduyeckas uaTeppepoMeTpus. MeTOOb peaabHOT0 BpEMEHH U JBYX 3KCIIO3UIIHM.
[Tonyuyenue penbeda MOBEPXHOCTH C IIOMOIIBIO TOJIOTpadui.

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

3aueT

b1.B.[]B.04.02 T'oao2pagus u 20102paduyeckue usmepeHus

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpemnomaBalus QUCHUTIINHEL «["onorpadus u ronorpapuyeckue
U3MEPEHUST» SIBIISIETCS:
dbopMuUpoBaHuE CIEINATKMCTOB, YMEIOMKUX 000CHOBAHHO U PE3YIIbTAaTUBHO
IPUMEHSTh MTOIyYeHHBIE QyHIaMeHTaIbHbIe 3HAHUS OJIST aHau3a paboThl
roJIorpaduIeCKUX U3MEPUTENIBHEIX CUCTEM, TIOHUMAIOIINX ITPUHITHIIEL
GYHKIMOHUPOBAHUS 3TUX YCTPOUCTB, BIIQMIEIOIIUX METOJAaMH UX PacueTa U TOTOBBIX
IPUMEHUTH IIOJTyYeHHbIe 3HAHUS IS IPAaKTUYeCKOT0 UCII0Ib30BaAHMUS.

MecTo pucuuniavHel B CTpyKType OI1

HucuunnuHa «['omorpadus u ronorpadpudeckue uamepenus» 51.B.J1B.04.02 otHOCUTCS
K 4acTh, popMupyeMas ydacTHHUKaAMU 00pa30BaTENIbHBIX OTHOIIEHUN IPOTPaMMBI
MarucTpaTypsl «11.04.02 MHQOKOMMYHUKAI[MOHHBIE TEXHOJIOTUN U CUCTEMBI CBI3U>.
VicxooHBY ypOBEHb 3HAHWW M YMEHUU, KOTOPHIMU [OIXKeH obnamaTh CTYHOEHT,
IPUCTYyIasd K M3y4YEHUIO0 OaHHOW OUCIUIIJINHLI, ONpefeNseTcs M3Y4eHUEeM TaKHuXx
OVCLUIJIMH, KaK: «OnTOMH(pOPManOHHbE TEXHOJIOTHH B TEIEKOMMYHUKALUSIX>.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBleH Ha GOPMUPOBAHKE CIEAYIOMINX KOMIETEHIINH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH caMOCTOSITETLHO BHIIIOJIHSATh 9KCIIEPUMEHTAIbHbIE UCCIIENOBAaHUS TS PEIIeHUs
Hay4HO-UCCJIe0BaTeIbCKUX U MPOU3BOACTBEHHBIX 3a7jayd C UCIIOJIb30BaHNEM COBPEMEHHOU
anmnapaTypsl U MeTonoB ucciegoBanus (I1K-2)
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- Crioco6eH K pa3paboTke Mofie/ied Pa3UYHBIX TEXHOJIOTUUYECKUX IIPOLIECCOB ¥ IIPOBEPKE UX
aJeKBaTHOCTH Ha ITPAKTUKe, TOTOBHOCTHIO MCIIOIb30BATh MTAKETHl MPUKIAaOHEIX TPOTPaMM
aHas¥M3a U CUHTe3a HMH(POKOMMYHUKAIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- CnocobeH pa3pabaThBaTh U IPUMEHSITh ONTHYECKHE METOIE 00pab0oTKU, XpaHEeHHUS U
otobpaxenus uHpopmaruu (ITK-18)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. Pasnen 1. Beenenne. ®uanyeckye IPUHITUIILL TOI0Tpapuu

HcTopusi BOBHUKHOBEHUS U pa3BuTus romorpaduu. OneiTel [abopa. dKcnepuMeHTH JleiTa u
Ynaruuekca. HanpaBneHus pa3BuTus ronorpaduu u ee mnpuMeHeHuu. [IpuHIUNI
ronorpaguyeckoi 3anucu. OCHOBHOe ypaBHeHUe rojgorpadpun. MHUMOE U OeliCTBUTEILHOE
n3obpaxenue. [TonydyeHne ronorpamMmm. BoccTaHoBneHue roiorpaMm. ['oorpaMMbl TOUEYHOTO
npenmeta. ['onorpamma ®peHesns, KakK 30HHAS MIaCTUHKA. ['oyorpaduyeckas 3amuch MI0CKOT0
ImpegMeTa U €€ PeKOHCTPYKIUs. ['onorpaduueckoe yBenndeHue.

Paspen 2. Pa3men 2. CxeMbl, ucIonb3yeMble B ronorpaduu. [onorpadus Oypre
Knaccudukanus ronorpamm. Cxema 'abopa. 'onmorpadus Oypre u Openensi. beanuH3oBas
ronorpadus ®ypoe. I'onorpammer choKyCUpPOBaHHBIX 1300paxkeHud, ['onorpamma
®paynrodepa. AMONUTYOHEIE U (Da30BbIE TOJIOrPAMMEL. [IMHaMUYECKHE TOJIorpaMMEL. Teopus
0e3muH30BOM royorpaduu ®ypre. BausHue NpoTIKEHHOCTH OMOPHOT'0 KUCTOYHMKA.
Paspermatommas crmoco6HOCTh ronorpaduu dypre. IPPeKTUBHOCTE IMIOCKUX TOTIOIPAMM.
9¢bdeKTUBHOCTh aMILTUTYIHBIX X (Pa30BLIX T'OJIOIPaMM.

P P bEMHBIE TOIOTPAMMEI

OcobeHHOCTH 00BbEMHEBIX TOTOrpaMM. O6bEMHAS rojIoTpaMMa TOYEYHOTO ITpefiMeTa.
9ddekTUBHOCTE TONCTHIX rojorpaMM. OTpazxaTesbHEE rojlorpaMMbl. Vi300pa3uTenbHas
ronorpadus.

P 4. P 4, MEHTHI FOJIOT WYECKHUX CUCTEM

HcTtouHukM cBeTa Ajid ronorpadguu. Martepuansl ¥ yCTPOUCTBA OIS PETHCTPALIUM T'OJIOTPaMM.
Tonorpaduyeckuil 9KCIePUMEHT. MexaHHYeCcKue U ONTUYEeCKue 371eMeHTH. TpeboBaHus K
MeXaHU4eCKOoU CTaOUIbHOCTH.

Paspen 5. Pa3pen 5. KOrepeHTHOCTh KCTOYHUKOB B TOIOrpaduu

BpeMeHHas u IpOCTpaHCTBEHHAS KOTEPEHTHOCTh. HeKorepeHTHEIE M YaCTUYHO KOTEPEHTHEIE
KonebaHus. MHTephepeHINsa YaCTUUHO KOTePEeHTHOTO cBeTa. BUIHOCTD monoc. OyHKIMA
B3aMMHOU KOT€PEHTHOCTH UCTOYHUKOB.

Pa3pen 6. Pa3pen 6. [IpuMeHeHue ronorpadun

Co3pmaHue KOMIIJIEKCHBIX IPOCTPAaHCTBEHHBIX QUILTPOB. ['onorpadudeckas namsaTe. [1nockas
onTuka. Koppekius BOIHOBHX PpOoHTOB. PagyxHas ronopadus. Paguoromorpadus.
Tonorpaguyeckas uHTepdpepoMeTpusi. MeTonbl peasbHOT0 BpeMEeHHU 1 OBYX 9KCIIO3ULIUN.
[Tonyuyenue penbeda IOBEPXHOCTH C IIOMOIIIBIO Toorpaduu.

OO61ast TPYIOEMKOCTb MUCIUITTAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALIUU

3auger
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3. AHHOTAIIMHA MPOrpaMM IMPAKTHK

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

Llenu mpoBeneHUus MPaKTUKU

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

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

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

- pa3BuUTHE NMPO(PecCruoHaNbHLIX HAaBLIKOB;

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

Mecto npakTuku B CTpyKType Ol

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

«TexHoNmoruyeckas (HpoeKTHO-TeXHOHOFI/I‘-IeCKaH) IIPaKTHUKaA.» OIINPAETCA Ha 3HAHHI,
IIOJIY4EHHEBIE IIPU U3YYEHUHN IIPEenmeCTBYIOIINX OTUCITUIIIINH.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

B nporiecce nIpoxoxkaeHUs IPAaKTUKYU CTYOEHT POPMUPYET U IEMOHCTPUPYET CIeAyIoIIne
KOMIIETEHIIUMU:

- Crmoco6eH MPOBOOUTH MHCTAJUISINIO, HACTPOUKY M 00CITyKHBaHKUE MPOTPAaMMHOTI0
obeclieyeHus: TeIeKOMMYHUKALMOHHOT0 o0opynoBanus (ITK-6)
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- Crioco6eH K BHITIOJTHEHUIO Pa0oTH 110 06ecreueHunIo GYHKIMOHUPOBAHUS
TEJIEKOMMYHUKAIIMOHHOT'0 000PYNOBaHUS KOPIIOPATHUBHAIX CETEH C yueToM TpeGoBaHUM
nHpopManuroHHOU 6e3omacHocTH (ITK-7)

- Crioco6eH K afiMUHUCTPUPOBAHUIO CHCTEMHOTO ITPOTPAMMHOT0 00eCIieYeHUsI U CUCTEM
yrnpaBiieHus: 6a3aMy HaHHBIX HHHOKOMMYHUKAIIMOHHON cucTeMbl opranu3anuu (I1K-8)

- Crioco6eH K afiMUHUCTPUPOBAHUIO ITPOIlecca IMOKMCKa U JUarHOCTUKHY OMMUOO0K CeTEBBIX
YCTPOUCTB ¥ IporpaMMHoro obecrneuenus (I1K-9)

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

- Crioco6eH K pa3paboTKe Mofie/ied pPa3IUYHBIX TEXHOJIOTUUYECKHUX IIPOLIECCOB ¥ IIPOBEPKE UX
aJeKBaTHOCTH Ha ITPAKTUKe, TOTOBHOCTHIO MCIIOIb30BATh MTAKETHl MIPUKIAaOHEIX TPOrPaMM
aHaJ¥M3a U CUHTe3a HH(POKOMMYHUKAIIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- CriocoGeH aHaMM3UPOBaTh, IPUMEHSTh U PA3BUBATh COBPEMEHHLIE ONITUYECKHUE
MH()OKOMMYHUKALIMOHHbIE TEXHOJIOTHHY, BKITI0YAasi TEXHOJIOTUHM (POPMUPOBAHUST CUTHATIOB, UX
mepegayy, mpreMa U 06paboTKH B BEICOKOCKOPOCTHEIX cucTeMax cBs3u (ITK-23)

- Crioco6GeH MCIIOIb30BaTh COBPEMEHHYIO 3JIEMEHTHYI0 0a3y U CXeMOTEXHUKY [JIg Pa3paboTKu
KOMIIOHEHTOB ¥ YCTPOMCTB ONTUYECKOM CBSI3M, BKITIOYAS UHTErPAJIbHO-ONITUYECKUEe U (POTOHHO-
kpuctannuueckue ([TK-27)

- Crioco6GeH pa3pabaThiBaTh U MPUMEHSTH IPOTPECCUBHBIE METOMBI ITPOEKTUPOBAHMUS,
CTPOUTENLCTBA ¥ 9KCIUTyaTalluy TUHEMHBIX TPAKTOB ONTUYECKUX TeJIEKOMMYHUKAIIMOHHBIX
ceteit ([TIK-28)

CopepxkaHue NTPaKTUKU

Paspen 1. [ToOroTOBUTENILHEIN 3TAll

OnpepeneHue eIy, MeCTa U MOPSOKa IPOX0XKAEHU MpakKTuku. O3HaKOMJIeHHE C TEMaMu
Hay4YHBIX UCCJIeIOBaHUY, IpefjiaraeMeXx Ha Kapegpe OOTOHMKY U TUHU CBsA3u. OpMUpOBaHUE
MHOVWBUIYaIbHOTO 3aflaHUS Ha MPakKTUKy. OnpeneneHre epeyHs 1 MOCIeN0BaTeIbHOCTH padoT
IJIS1 peanu3alyuy UHOAUBUAYAbHOTO 3aJaHusl.

Pasgen 2. TeopeTnyeckoe ucciegoBaHue

V3ydyeHne peKOMEH0BAHHOM IUTEPaTyphl. [I0MCK HONMOHUTEIbHEIX KCTOYHUKOB MHGOPMAIUU
10 TeMe MHAUBUAYANbHOTO 3afanus. CucTeMaTu3aluus U aHaau3 coOpaHHOW WHPOpMaIuu 110
TeMe UHOUBUIYaJbHOT'O 3a0aHusl.

Paspen 3. [IpakTryeckas 4aCTb

O3HaKOMJIeHUE CO CTPYKTYPOM ¥ TEXHUYECKUM OCHAIleHUEM y4eOHO-UCCIeq0BaTETbCKUX
nabopaTopuit Kapenpsl OOTOHMKY ¥ TUHUY CBSI3U. MI3yuyeHNe HOPMAaTUBHO-TEXHUYECKON
OOKYMEHTAlU¥ W/UIHN Y4eOHO-MeTOOUYeCKUX MaTepruaoB. [TonyyeHre HaBEIKOB PabOTHI C
TEXHOJIOTUYECKUM U U3MEPUTEIbHEIM 000pyHoBaHUuEM. BhIoTHeHe HHOUBUOYATBHOT0
3aaHusl.

P 4, 3aKIIOYNTENIBHEIN 9Tall

[TomBenmeHMe UTOTOB MIPAKTUKHU U COCTaBIIEHHWE OTYETa O IIPOXOXKAEHUH MPaKTUKU. [I0Ar0TOBKa
K 3a4ery.

O611ast TPYAO0EMKOCTD OUCHIUTIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer
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npouzeodcmeenHoli 52.B.02.01(H) HayuHo-uccaedoeame, ibCKasi paboma

Llenu mpoBeneHUs IPaKTUKU

Llenbio MpoBeneHus MPaKTUKU «HaydHo-uCccnenoBaTenbckas paboTa» SIBIISIETCS:
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.

OTa 1eNlb JOCTUTAEeTCA IIyTeM PellleHus Claenyolux(er) 3agad(u):

- 3aKpeIjieHre Ha IIPaKTHKe 3HaHUM U YMEHUH, MTOJTy4YeHHAIX B IIPOIecce
TEOPETUYECKOT0 O0yUeHUS;

- pa3BuTHE NMPodecCruoHaTbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001el XxapaKTepPUCTUKOM 00beKTa MPAKTUKK U IIPaBUIaMU
TeXHUKN 0e30IIaCHOCTH;

- TIJTAHUPOBaHUE UCCeN0BaHus (BEIOOP TeMEI, 000CHOBaHKE HEOOXOIUMOCTH,
omnpeneseHue 1elel U 3afayd, BEIOBUKEHNE TUIIOTE3, GOPMUPOBAHUE
IIPOTPaMMBI, ITOI00P CPENCTB ¥ UHCTPYMEHTApPHs);

- IPOBEJIeHNE UCCIe0BaHus (M3y4YeHre TUTepaTypsl, cOop, o0paboTKa u
000011IeHY e TaHHBIX, O0BbSICHEHUE MOJTy4YeHHbIX Pe3y/IbTaTOB U HOBBHIX ()aKTOB,
apryMeHTHpOBaHue, (OPMYIMPOBKa BEIBOJOB);

- o(opMJIEHHE OTYEeTa O pe3yJibTaTaX UCCIefOoBaHus (M3y4yeHe HOpMaTHUBHBIX
TpeboBaHu#, HOpMUPOBaHNE CTPYKTYPHl U COOepKaHUs, HallMCaHue,
pemakTupoBaHue, GOPMUPOBAHKE CIIMCKA MCIOIb30BAaHHBLIX HCTOYHUKOB
“HpOpMaLuuu, 0popMIeHNE IPUTOKEHNN);

- BBICTYIIJIEHHE C [NOKJIaflaMM Ha CTyNeH4YeCKUX KOH(DEPEHIUIX 110 pe3yabTaTaM
HCCIIeqOBaHUM.

Mecto npakTuku B CTpyKType Ol

«HayuHo-uccnemoBarenbckas pabora» 52.B.02.01(H) Bxomut B 610K 2 yueGHOTrO IlaHa,
KOTOPBHIM OTHOCHUTCS K YacTd, GOpPMUPyeMOM ydyaCTHHKaM{ 00pa3oBaTeNIbHHX
OTHOIIEHWW, U SBNsAEeTCS 00s3aTENbHOM COCTABHOM YacCThio 00pa3oBaTeIbHOMU
nporpaMMel no HamnpaBieHu «11.04.02 MHPOKOMMYHUKaLUOHHbE TEXHOJIOTUU U
CHUCTEMEI CBSI3U».

<<Hay‘-IHO-I/ICCJ'IeJIOBaTeHBCKaH pa60Ta» OIMUpPa€eTCAd Ha 3HaHUA, IIOJIYYEHHEIE IIPU
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M3y4YeHUH IIPeIIeCTBYIONNX TUCIIUIIINH, a TaKXKe Ha 3HAHUS U MPAaKTU4YeCKUe HaBhIKHU,
TIOJIyYeHHEIe TIPU IPOX0XKAEHUM MPaKTUK(M) «[IpakTHKa 110 MOTyYeHUIO MEPBUYHBIX
Ipo¢eCCUOHANTBHBIX YMEHUHN U HAaBLIKOB».

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

B npouecce nmpoxoxXaeHus IPaKTUKHU CTyAEHT GOpMUPYET U AEMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUHU:

- Crioco6GeH UCIO0JIb30BaTh COBPEMEHHbIE NOCTHUXKEHUS HAayKH U IIepefioBLIe
MH(POKOMMYHUKAIMOHHbEIE TEXHOJIOTHY, METOIL! TPOBENEHUS] TEOPETUYECKUX U
9KCIIepUMEHTAaJIbHBIX UCCIIeIOBaHUi B HAyYHO-UCCIIeOBaTEILCKUX paboTax B 001aCcTH
HWKTuCC, cTaBUTh 3aJa4yyl UCCIIENOBaHMS, BEIOMPATh METOILI 9KCIIePUMEHTAIBHOM PaOOTH C
I[ETTbI0 COBEPIIIEHCTBOBAHMUS ¥ CO3JaHUI0 HOBHIX IIEPCIIEKTUBHEIX WHPOKOMMYHUKAIIMOHHBIX
cucteM (ITIK-1)

- Cnoco0GeH caMOCTOSITEIbHO BHIIIOJIHATh 9KCIIePUMEHTaIbHbIE UCCIIENOBAHUS [IJIS PeIIeHUs
Hay4YHO-UCCJIeIOBAaTeIbCKUX ¥ ITPOM3BOACTBEHHEBIX 3a/]ad C UCII0JIb30BAHUEM COBPEMEHHOIM
anmnapaTypsl 1 MeTofoB ucciepgoBanus (I1K-2)

- Cnoco0GeH caMOCTOSITEIbHO COOMPATh ¥ aHATU3UPOBATh UCXOTHLIE TAHHEIE C IEJIhI0
GbopMHUPOBaHUIO IIJlaHa Pa3BUTHUS, BLIPAOOTKE U BHEIPEHUIO HAayYHO 000CHOBAHHKIX PEINEHU 110
ontuMu3anuu cetu ca3u (I1K-3)

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

- Cnoco0GeH OpraHKU30BLHIBATE M IPOBOAUTE SKCIIEPUMEHTaIbHbIE UCIIBITAHUS C 1IeJIbI0 OIIEHKU U
yIy4IleHus KauecTBa MPeloCTaBIIsIEMBIX YCIIYT CBSI3HU, COOTBETCTBUS TPeOOBaHUAM
TEXHUYECKHUX PErjIaMeHTOB, MeXIYHAPOMHKIX ¥ HAallMOHAJIbHBIX CTAHIAaPTOB U MHBIX
HOPMaTHUBHBIX JOKyMeHTOB (I1K-5)

- Crioco6GeH pa3pabaThiBaTh MaTEMaTUYECKHE MOJIEIIH MTPOIIECCOB, KOMIIOHEHTOB U YCTPOUCTB
ONITUYECKOM CBSI3U U ONTHYECKUX U3MEPUTEILHEIX CUCTEM, B TOM YHCJIIe
CBEPXBBICOKOCKOPOCTHBIX CUCTEM CBSI3U C HOBHIMM (popMaTaMy MOAYJISIIMHN U KOOUPOBaHUS, C
KorepeHTHHIM npuemoM (I1K-17)

- Cnoco6eH pa3pabaThBaTh ¥ IPUMEHSITh ONTHYECKHE MEeTOIE 00pab0oTKU, XpaHEeHHUS U
otobpaxenus nHpopmaruu (ITK-18)

CopepxkaHue IPaKTUKU

Paspen 1. [TogroTOBUTENILHEIN 3TAll

Bribop HampaBieHUs OUCCEPTAIMOHHOT0 UCClenoBanus. [IpenBapuTenbHas GopMyIupoBKa
1leqey ¥ 3agayd OUCCepPTaloOHHOr0 ucciaenoBanus. CocTaBleHne KaleHIapHoro naaHa
OUCCEPTAIMOHHOTO UCCIEq0BaAHUS.

Pazpgen 2. AHATUTUYECKUN 3TAll

[Touck ¥ u3y4eHUe 0TeYECTBEHHON U 3apy0eKHOM NTUTEPATYPH U APYTUX UCTOYHUKOB 10
TeMaTHKe OUCCEPTAIMOHHOT0 uccnemoBanus. O0001IeHNe ¥ aHaIM3 HalJeHHOU nH(popMaIuu.
OUCCEPTAIMOHHOTO UCCIeqoBanus. Pa3paboTka aHATUTUYECKOTO OTYETA O CTEIIEHH
HM3Y4YeHHOCTH BEHIOPAHHOT'O HAIPaBIIEHUS TUCCEPTAIMOHHOTO HcciaenoBanus. Onpenenesre
aKTyaJIbHOCTY U Hay4YHOU HOBU3HH IUCCEPTALIMOHHON paboTH. YTOUHEHUE 1IeNled U 3afay
OUCCePTAIMOHHOT0 KccienoBanus. OnpegeneHre CTPYKTYPEl UCCEPTAIMOHHOM PabOTHI.
[TogrotoBka K 3a4ery.

P U BaTeIbCKUM 3Tal
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V3yueHue MeTOJOB IIPOBeIeHUs UCCIENOBaHNM U 9KCIIePUMEHTaIbHOM paboTel. O3HaKOMIIEHUE
¢ obopymoBaHueM, He0OXOOUMBIM [IJIsSt ITPOBEMIeHUs UCCIeOBaHU 110 TeMaTHKe
OUCCepPTaIMOHHON paboTh. M3yueHue MPOrpaMMHBIX TaKETOB HEOOXOOUMBIX /IS IIPOBEIeHUS
pPacyeToB 110 TeMaTUKe [UCCePTalMOHHOM PaboThl, 06paboTKK pe3yIbTaTOB UCCIIeNOBAHUS.
Bribop, pa3paboTKa U uccieqoBaHue MaTeMaTHUYeCKUX Mofieliel MCCIeqyeMbIX ITPOIIeCCOB 1
00BeKTOB. [ITaHUpPOBaHKEe U IIPOBEMleHre 3KCIIePUMEHTaIbHAEIX UcciieqoBanuii. ComocTaBneHne
MIOJTy4YEeHHBIX Pe3yJIbTaTOB TEOPETUUECKOTO U S9KCIIEPUMEHTAIBHOT0 UCCIIefOBaHUN. YTOUHEHNE
MaTeMaTu4decKux mMopeseii. CpaBHEeHNE Pe3yIbTaTOB COOCTBEHHBIX HCCIIEIOBaHUM C
pe3yibTaTaMy, IPUBEJEeHHBIMH B TUTepaType. [IoAT0TOBKa OTUYETa O IIPOBEEeHHBIX
HCCJIeIOBAHUSIX U UX Pe3yJibTaTax.

Pasmen 4. 3aBepiialolinii 3Tamn

CucteMaTu3allds pPe3yIbTaTOB IIPOBEIEHHBIX HCCIeqoBaHul. ATTpobaliisi pe3yIbTaToB Ha
Hay4YHO-TEXHUYECKUX KOHpepeHuussx. [ToaroToBka nyonukaiuu. IlogBeeHre UTOrOB HAYYHO-
HCCIenoBaTenbCcKol paboTel. I[IogroToBKa K 3a4eTy.

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
432 gac(oB), 12 3ET
dopMa IpOMeKyTOUHOM aTTECTALUN

3aueT

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

Henu IIpOoBEeOEHUA IIPAKTUKHU

Llenbio MpoBeeHus MPaKTUKU «Hay4yHo-uCcCcnenoBaTenbCcKas MpaKTUKa» SIBIISETCS:
3aKpeneHne u yriayo0leHre TeopeTudYecKuxX 3HaHuM; GOPMUPOBAHNE ¥ PAa3BUTHE
mpodheCcCUOHAIPHEIX 3HAHWH; TpruoOpeTeHre MPaKTHYeCKUX HaBEIKOB; (POpMUPOBaHIE
KOMIIETEHIINM, a TaKXe MPHoOpPeTeHNe OIbITa CAaMOCTOSITEIbHOM MPOoGheCCHOHATbHON U
Hay4YHOU OesITeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIomel mpodhecCroHanbHOMR
IesiTeTbHOCTH.

Llensio mpakTuku «Hay4dHo-ucCCIeqoBaTeNnbCKas MpakKTUKa» TaKXkKe SIBIIETCS
TI0JTy4eHre HaBHIKOB IIJITaHUPOBAHUS U MTPOBEEHUS HayYHbIX UCCIENOBaHUM, aHaIu3a U
00paboTKu UX pe3yIbTaTOB, IOATOTOBKY HAyYHBEIX OTYETOB U IIyOIUKAIII.

9Ta Lesb JOCTUTAETCS IIyTEM PelleHud creayomux(en) 3agad(un):

- 3aKpelieHre Ha MpaKTHKe 3HaHUM ¥ YMEeHUU, TOJTy4eHHBIX B IIPoliecce
TEOPEeTUYECKOro 00yueHus;
- pa3BuTHE NpodeCcCHOHANIbHEIX HaBHIKOB;
- O3HAKOMJIeHHe C 00IIer XxapaKTePUCTUKOM 00beKTa MPaKTUKY U IIpaBUIaMu
TEeXHUKU 0€30I1acHOCTH;
3afgavyaMy MPAKTHUKU TaKXKe SBISIOTCS: pa3pa0doTKa IJIaHOB ¥ IIPOTrpaMM
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IIPOBEeHUs HayYHBIX UCCIeNOBaHUM U TeXHUYECKUX pa3paboTok; c6op, oOpaboTKa,
aHa/IM3 ¥ CUCTEeMATH3alMsI HayYHO-TEXHUYECKOM NHGOPMAIINY 110 TEME UCCIIeI0BaHUS,
BLIOOP METOOUK U CPENCTB PellleHus 3aJauH; pa3padoTKa METOJUKK ¥ OPraHu3aIHs
IIPOBEMIeHUs SKCIEPUMEHTOB U UCIIBITAHUM, aHaIU3 UX Pe3yIbTaTOB; MOATOTOBKA
HAyYHO-TEXHUYECKHUX OTUYETOB, 0030POB, MyOIHUKALN 110 PE3yIbTaTaM BEIIIOTHEHHBIX
UCCIeOBaHN; pa3paboTKa GU3NUECKUX U MaTEMaTHYECKUX MOMIeJIEN UCCIIeIyEeMbIX
IIPOIIECCOB, SIBJIEHUH U 00BHEKTOB.

MecTo npakTuKu B CTpyKType OI1

«HayuHo-uccnemoBaTenbckas npaktuka» 52.B.02.02(IT) BxoguT B 610K 2 y4eOHOTO
IJlaHa, KOTOPBIM OTHOCUTCS K YacTu, popMupyeMol y4yacTHUKaMu 00pa30BaTelbHBIX
OTHOIIEHWW, U SBIsSEeTCS 00s3aTeNbHOM COCTAaBHOM YacThio 00pa3oBaTeIbHOMU
nporpaMMbl mo HampaBieHUO «11.04.02 MHPOKOMMYHUKaUWNOHHbEE TEXHOJIOTUU U
CUCTEMEI CBSI3U».

«HayuHo-uccnenoBaTesbCcKasg IpakKTUKa» ONUPAETCS Ha 3HAHWUS, IOJTy4YeHHBIE NPU
M3y4YeHWH IIPeIIeCTBYIONINX TUCIUIIINH, a TAaKXKe Ha 3HAHUS U MPAKTUYECKHUe HaBhIKH,
TIOJTy4YeHHbIEe IIPY MMPOX0XKAeHUHU NMPaKTUK (1) «HayuHo-uccaemoBaTenbckas paboTa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

B mporiecce mpoxoxXaeHuUs MPAKTUKY CTYOEHT GOPMUPYET U IeMOHCTPUPYET CIIeAyIoIue
KOMIIEeTEHIIUH:

- CriocobeH obecrieunBaTh UHGOPMAIMOHHYIO 6€3011aCHOCTL CUCTEMHOTO IIPOrPaMMHOT0
obecrieyeHns UHPOKOMMYHUKAIIMOHHOM cucTeMbl opranu3auuu (I[1K-4)

- Cnoco0OeH OpraHKU30BLIBATE ¥ IPOBOAUTE SKCIIEPUMEHTaIbHbIE UCIIBITAHUS C 1IeJIbI0 OIIEHKU U
yIIy4IleHus KauyecTBa MIPeloCTaBIIsIEMBIX YCIIYT CBS3H, COOTBETCTBUSA TPEOOBaHUAM
TEXHUYECKHUX PerjlaMeHTOB, MeXIYHAPOMHBIX ¥ HAallMOHAJIbHBIX CTAHIaPTOB U MHBIX
HOPMaTHUBHBIX JOKyMeHTOB (I1K-5)

- Crioco6eH K oOpraHu3aluy 3KCIUIyaTaluy 000pynoBaHus, IPOBeJeHNI0 U3MEPEHUH, IIPOBEPKe
KadecTBa paboTH], TPOBEIEHUIO0 PEMOHTHO-ITPOGUTAKTUYECKUX U PEMOHTHO-
BOCCTQHOBUTEIHHEIX paboT MHGPOKOMMYHUKAIMOHHOT0 06opynoBanus (ITK-10)

- Crioco6GeH opraHu30BaTh paboTy OOJBIIOr0 KOMMYECTBA TIOfieH, BlafieTh IpueMaMyu U
MeTonaMu paboTHl C TepCOHANIOM, MeTOOaMU OILeHKH KauecTBa U pe3yJIbTaTUBHOCTH TPyAa
IepcoHasna, MeTofaMu, popMaMu u cucteMamu omnatel Tpyna (ITK-11)

- Crioco6GeH yImpaBsTh TEXHOJIOTUYECKUMY U3MEHEHUSIMY, HaX0XKIeHUEeM ITyTel
COBEPIIIEHCTBOBAHMS UHPOKOMMYHUKAIIMOHHON CTPYKTYPHl OpraHu3alliii, TOTOBHOCTHIO
y4acTBOBaTh B OpraHU3alluy U MIPOBENEHUN PECTPYKTYpU3aluu NHHOKOMMYHHUKAIIMOHHBIX
Togpa3feNieHuy MPeanpUusaTUi B LegX MoBeimeHus ux a¢pdektuBHocTu (I[TK-12)

- Cnoco0eH TPUMEHSTh METOMNB TEXHUKO-3KOHOMUYECKOTO aHaIM3a TP OPraHu3aIiy u
IIPOBENEHUN NTPAKTUYECKOH IeATEeTbHOCTH NHHOKOMMYHUKAIIMOHHBIX TPEANPUSITAN, METOIEI
MapKeTuHra u MeHemxkMeHTa B o0nmactu MKTuCC (TTK-13)
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- Crioco6GeH y4acTBOBaTh B pa3paboTKe IJIAHOB U IIPOTPaMM I10 OPraHKU3allMy NHHOBALMOHHOM
OesTeNTbHOCTU Ha MPEeANPUSTUH, OCYIIEeCTBISATh TEXHUKO-9KOHOMUYECKOe 000CHOBaHUE
MHHOBAIIMOHHBIX ITPOEKTOB, CIIOCOOHOCTHIO Y4aCTBOBATh B pa3paboTke 3eKTUBHOM
MH(POKOMMYHUKAIIMOHHOM cTpaTeruu Ha npegnpusatun (I1K-14)

- Crioco6eH K MPOEKTUPOBAHKI0, CTPOUTENIBCTBY, MOHTAXY M 9KCIUIyaTallud Pagu031eKTPOHHBIX
CpenCcTB HHPOKOMMYHHUKAIINI, HallpaBIAoIIUX cpefl nepefayu napopmanun (I1K-15)

- Crioco6eH K pa3paboTKe Mofie/ied pa3IUYHBIX TEXHOJIOTUYECKUX IIPOLIECCOB ¥ IIPOBEPKE UX
aJeKBaTHOCTH Ha ITPAKTUKe, TOTOBHOCTHIO MCIIOIb30BATh MTAKETHl MPUKIagHEIX TPOrPaMM
aHaJM3a U CUHTe3a MH(POKOMMYHUKAIIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- Crioco6eH pa3pabaThiBaTh MaTEMATUYECKKUE MOJIEIIH MTPOIIECCOB, KOMIIOHEHTOB U YCTPOUCTB
OTITUYECKOM CBSI3M M ONTUUECKUX U3MEPUTEJILHEIX CUCTEM, B TOM YHUCJIE
CBEPXBBICOKOCKOPOCTHBIX CUCTEM CBSI3U C HOBHIMM (popMaTaMy MOAYJISIMHN ¥ KOOUPOBAaHUS, C
KorepeHTHHIM npuemoM (ITK-17)

- Cnoco6eH pa3pabaThBaTh U IPUMEHSITh ONTHYECKHE MEeTOIE 00paboTKU, XpaHEeHHUS U
otobpaxenus nHpopmaruu (ITK-18)

- Crioco6GeH MCIIOIb30BaTh COBPEMEHHYIO 3JIEMEHTHYI0 0a3y U CXeMOTEXHUKY [JIg Pa3paboTKu
KOMIIOHEHTOB ¥ YCTPOMCTB ONTUYECKOM CBSI3M, BKITIOYAS UHTErPAJIbHO-ONITUYECKUEe U (POTOHHO-
kpuctannuueckue ([TK-27)

- Crioco6GeH pa3pabaThiBaTh U MPUMEHSTH IPOTPECCUBHBIE METOMBI ITPOEKTUPOBAHMUS,
CTPOUTENLCTBA ¥ 9KCIUTyaTalluy TUHEMHBIX TPAKTOB ONTUYECKUX TeJIEKOMMYHUKAIIMOHHBIX
ceteit ([TIK-28)

CopepxkaHue NTPaKTUKU

Paspmen 1. TeopeTrnyeckasd MOOATOTOBKA
Brimaya MHOWBUAYaIbHOTO 3aJaHUs U COCTaB/IeHUe IlaHa paboThl cTymeHTa. [IpoBeneHue

YCTaHOBOYHBIX JIeKIui. O3HaKOMJIEHUE C OelCTBYIOIIEed HOPMaTUBHOU JOKYMEHTallleH,
periaMeHTHpYyolel paboTy B 061acTu npodeccroHanbHOM AeATeIbHOCTH. 3HAKOMCTBO C
IIPOEKTHO-KOHCTPYKTOPCKOU JOKYMeHTalllel, IIpaBuiaMu 0QOPMIIEHUS YePTEeXKEN, CXEM,
OTYETOB.

Paspen 2. [TpakTryeckas paboTa

[TpakTuyeckas paboTa Ipu BHIIOIHEHUY 3aflaHNl, TPENYCMOTPEHHBIX HHONBHALYaIbHEIM
IIJTaHOM ITPAKTUKU. BrIoHeHNEe Ta00paTOPHBIX ¥ TPAKTUYECKUX PaboT B yueOHO-
HCCIeq0BaTeNbCKUX TabopaTopusax Kapeaprl. YyacTre B HAyYHO-UCCIIeNOBaTeIbCKUX paboTax
Kadenpsl.

Pasgen 3. [ToAroToBKa K ciaye 3a¥eTa 10 NPOXOXKIEHUI0 TPaKTUKH

V3yyeHne peKOMEHOOBAHHOM NUTEPATYPH], 3aKpellyieHe 3HaHUY U HAaBHIKOB, TIOJIYYE€HHBIX B
pe3ybTaTe TPOX0XAeHus npakTuku. OpopMeHre oT4eTa 0 MPOXOXKAEHUY ITPAKTUKH.

OO1mas TPyA0EMKOCThb AUCIUIIINHEL
432 gac(os), 12 3ET
dopMa MpoMexKyTOYHOM aTTeCTallUN

3auer

51




npou3eodcmeenHoli 52.0.01.01(I10) IIpeddunaomHas npaKkmuka

Llenu mpoBeneHUs IPaKTUKU

Llenbio mpoBefeHNs MpaKTUKK «IIpeaguniomMHas IpakTUKa» 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.

OTa 1eNlb JOCTUTAEeTCA IIyTeM PellleHus Claenyolux(er) 3agad(u):

- 3aKpelnyeHre Ha MPakKTUKe 3HAaHUW W YMEHUH, ITOJTyYeHHBIX B IIPOIecce
TEOPETUYECKOT0 O0yUeHUS;
- pa3BUTHE MPOPeCCUOHANTbHEIX HABLIKOB;
- O3HAKOMJIeHHUe C 001el XxapaKTepPUCTUKOM 00beKTa MPAKTUKK U IIPaBUIaMU
TeXHUKHU 0e30IIaCHOCTH;
- mog6op HeoOXOMUMEIX MaTePHUAJIOB IJIST BHIITOTHEHUS BEITYCKHOM
KBaTUOUKAIIMOHHOM PAOOTH (MJIM MAaruCTEePCKON OUCCEPTALINH).
3a;1aanI/1 Hpe)Z[JII/IHJ'IOMHOfI IIPAKTHUKU TaKXKe SABJIAI0OTCA: pa3pa60TKa IIJIaHOB
IIPOBEeHUS Hay4YHBIX UCCIeNOBaHUM U TeXHUYECKUX pa3paboTok; c6op, oOpaboTKa,
dHAJIU3 U CUCTEMATHU3aAIIUA Hay‘{HO-TeXHH‘{eCKOﬁ I/IH(l)OpMaL[I/II/I II0 TeMe UCCJIEOOBAHUA;
BLIOOP METOOUK U CPENCTB pPellleHus 3aauyy; pa3padoTka METOIUKY U OpraHu3aIus
IIpoBeOeHNA 3KCIIEPHMMEHTOB 1 I/ICHBITaHI/IfI, dHaJIn3 UX PE3YIIbTATOB; pa3pa60TKa
(I)I/IBI/I‘-IGCKI/IX U MaTeMaTU4eCKUux MO,I[GJ'IGIL/'I HCCIJIefyeMBIX ITPOIIECCOB, SIBIIEHUU U
00BEKTOB, OTHOCSIINXCS K TPOo¢deCCuOHATbHOU cdepe.

Mecto npakTuku B CTpyKType Ol

«IIpegmunnomuas npaktuka» 52.0.01.01(TIx) BxomuT B 670K 2 y4yeOHOTO IIJIaHa,
KOTOPHIA OTHOCUTCS K 00s3aTeNIbHOM YaCTH, U SBAsSeTCsS 00sg3aTelbHOM COCTAaBHOMU
yacTbhi0o oOpa3oBaTeNbHOW IpPOTrpaMMH IO HamnpaBleHumo «11.04.02
NHPOKOMMYHUKAIIHOHHEIE TEXHOJIOTUU M CHUCTEMBI CBSI3U».

«[IpegmumnoMHas NpaKTHKa» ONUPAeTCsd Ha 3HAHUS U NMPAKTUYECKHe HaBBIKU
IONTy4YeHHble NMPU U3YYEHUM OUCHUIIIMH U MPOXOXKIEHHUU BCeX THUIOB MPAKTHK.
«[IpegmunimoMHasi MpaKTUKa» SBISETCS 3aBepllaloled B Impollecce 0O0y4eHUS u
IIPEe[IIeCTBYEeT BBHIMOJHEHHI0 BHITYCKHONW KBalMM(UKAIIMOHHOM PabOTHI.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS
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B mporiecce npoxoxkaeHUs IPaKTUKKU CTYOEHT POPMUPYET U IEMOHCTPUPYET CIIeAyIoIIne
KOMIIETEHIIUHU:

- CriocoGeH peanr30BLIBATh HOBBIE IPUHIUITEL ¥ METOABI UCCIIEIOBAHUST COBPEMEHHBIX
MH()OKOMMYHUKAIMOHHBIX CUCTEM U CETeM pa3JIMYHLIX TUIIOB Ilepefayl, paclpeneeHus,
ob6paboTku u xpaHenus nHbopmanuu (OITK-2)

- Crioco6en nmpuobpeTaTh, 060pabaTeBaTh ¥ UCIIOIH30BATh HOBYIO HHGOPMAIIUIO B CBOEH
IIpeaMeTHOM 06/1acTy, IpearaTh HOBbIe UAEH U MOAXOMBI K PellleHuIo 3aay CBoe
npodeccruoHanbHOM mestenbHocTy (OITK-3)

- Crioco6GeH pa3pabaThiBaTh U IPUMEHSATH CIelMaIN3uPOBaHHOE TPOTPaMMHO-MaTeMaTU4YecKoe
obecrieyeHue sl MPOBEOEHUS UCCIIeOBAaHUM U PEIIeHUN MPOEKTHO-KOHCTPYKTOPCKUX U
Hay4HO-UCCIlefoBaTeNnbCKuUX 3amay (OIIK-4)

- Crioco6eH ompefieNsiTh ¥ peannu30BHIBATh IPUOPUTETH COOCTBEHHOM IeSITETFHOCTH U CIIOCOOBI
€e COBEpPIIIeHCTBOBAHUS Ha OCHOBe caMooIeHKH (YK-6)

CopepxkaHue IPaKTUKU

Paspen 1. ®opMupoBaHWe UHOVBUAYAIBHOTO 3aaHUs U IIaHWPOBAHNE 3TAIl0B IPOX0KIEHUS

IPEOOUIIIOMHON MPAKTUKHU
Brimaya MHAWBUAYaTbHBIX TEXHUUECKUX 3aJaHui B COOTBETCTBUHU C TEMaMU BBHIITYCKHBIX

KBas(pUKaIMoHHBIX padoT. O3HAaKOMJIEHHE CTYAEHTOB C IeJIIMHU U 3afJjadaMy IIPeauIIOMHON
NIpaKTUKU. AHaIU3 WHOUBUAYAIbHEIX TEXHUUECKUX 3afanuii. CocTaBIeHNe UHANBUALYaIbHOTO
IyTaHa PaboTHL.

Paspen 2. AnanuTrdeckas paboTa ¢ HayYHO-TEXHUYECKOW JINTePaTypo

OcymecTnenne 6ubauorpadruyecKoro mouckKa o TeMe BEITYCKHON KBalTU(PUKaAIMOHHON
paboThl. AHANMKU3 TEKYIIETO COCTOSHUS 00/1acTu uccienoBanusi. O3HaKOMIIEHHE C CONEPKaHUEM
1 0hOpMJIEHNEM BBITYCKHBIX KBAaTU(UKAIIMOHHBIX PA00T, UMEIOIIUXCS B KaOUHETe OUIIJIOMHOTO
IIPOEKTUPOBAHUS ¥ BBHITIOJTHEHHBIX Ha CX0XKYIO TEMATHUKY.

Pasgen 3. BrinmonHeHne MHOWBUAOYAIbHOTO 3aJaHUs

[TnaHMpoBaHME U TPOBENEHNE TEOPETUUECKUX U/UNTU SKCIIEPUMEHTAIbHBEIX UCCIIeIOBAaHUH,
aHaJIM3 ¥ CUCTEMaTHU3alus ITOIYYeHHBIX Pe3yIbTaTOB, ONPENeNIeHe YPOBHS MOTyYeHHBIX
Pe3yIbTaTOB OTHOCHUTEIFHO OT€YECTBEHHEIX U 3apy0eKHHBIX pa3pad0ToK, COCTaBIeHNe
MIPaKTUYEeCKUX PeKOMEHIAIMH 10 UCII0Ib30BAHUIO MTOTyYeHHBIX pe3yIbTaToB. [I0AT0TOBKA
MaTepHaJioB IJIST BHITYCKHOM KBamU(GUKAIMOHHON PaOOTHI.

Pasgen 4. [1oaroToBKa 0TYETHOU JOKYMEHTAIINN
OdopmneHne oT4YeTa M0 IPEeAAUIIIIOMHON TPakTUKe. [T0Ar0TOBKA K 3a4eTy.

O611ast TPYAO0EMKOCTD OUCHIUATIINHEL
432 gac(oB), 12 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

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)

- Crioco6eH pa3pabaThiBaTh MaTEMATUYECKHUE MOJEIIH MTPOIIECCOB, KOMIIOHEHTOB U YCTPOUCTB
ONITUYECKOM CBSI3U U ONTHYECKUX U3MEPUTEILHEIX CHCTEM, B TOM YHCJIIE
CBEPXBBICOKOCKOPOCTHBIX CUCTEM CBSI3U C HOBHIMM (popMaTaMy MOAYJISIIMHN U KOOUPOBaHUS, C
KorepeHTHHIM npuemoMm (ITK-17)

- Cnoco6eH pa3pabaThBaTh U IPHMEHSITh ONTHYECKHE MEeTOIE 00paboTKU, XpaHEeHHUS U
otobpaxenus nHpopmaruu (ITK-18)
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- Cnoco6eH uccenoBaTh 1 co3maBaTth MuTepHeT Bermu (ITK-20)

- Cnoco0GeH aHAIU3UPOBATh, IPUMEHSTh U PA3BUBATh COBPEMEHHEIE OINITUYECKHUE
MH(POKOMMYHUKAIIMOHHbLIE TEXHOJIOTUH, BK/II0Yasl TEXHOJIOTUY (POPMUPOBAHUS CUTHAJIOB, UX
mepegayy, mpreMa U 06paboTKH B BEICOKOCKOPOCTHEIX cucTeMax cBs3u (ITK-23)

- Cnoco0eH aHAIU3UPOBATh COBPEMEHHEIE 1 ITePCIIeKTUBHEIC HAIIPABIIEHUS PA3BUTHS
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CUCTEM, 0COOEHHOCTH pean3alldi YCIyT, ClIocoOeH
IIPUMEHSTH OCHOBHBEIE METOMbI aHa/IN3a, CUHTe3a U 3KCIIJTyaTallil CETe CBSI3M Pa3/IMYHBIX
IIOKOJIEHU, UCIIOIb3yeMble CUCTEMBI CUTHANMU3aluu ¥ TPOTOKOME ([TK-25)

- Crioco6eH MPOEKTUPOBATh U UCCIIEN0BATh CUCTEMEI YIIPABIEHUS CETSIMU, UCIIONb3Y S
MIPUHIUIIE UX TOCTPOEHUA ¥ QYHKIIMOHMPOBaHMS, aHaJIM3UPOBaTh OCHOBHEIE HAIlpaBIIeHUS
Pa3BUTUS TEXHOJIOTUY yIIPaBIEeHUS TeJIeKOMMYHUKaIMOHHEIMY ceTaMu ([TK-26)

- Crioco6eH MCIIO0Ib30BaTh COBPEMEHHYIO 3JIEMEHTHYI0 0a3y U CXeMOTEXHUKY M7 Pa3paboTKu
KOMIIOHEHTOB ¥ YCTPOUCTB ONTUYECKOM CBSI3H, BK/II0Yas UHTETPAIbHO-ONTHYECKHEe U (POTOHHO-
kpuctannuueckue (I[TK-27)

- Cnoco6eH pa3pabaThBaTh U IPUMEHSTh IPOTPECCUBHEIE METOILI ITPOEKTUPOBAHMUS,
CTPOUTENIbCTBA U SKCIUIyaTalluy JTUHENHBIX TPAKTOB ONTUYECKUX TeIEKOMMYHUKAIMOHHBIX
ceteii (ITIK-28)

- Crioco6GeH OCyIIeCTBISATh KPUTUUECKUH aHaIN3 ITPOOIEMHBIX CUTYalli Ha OCHOBE CHCTEMHOTO
Imoaxofa, BhpaOaThBaTh cTpaTeruto menctBui (YK-1)

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

- CriocoGeH opraHu30BLIBAaTh ¥ PYKOBOOUTEL Pab0TOM KOMaHMH, BEIpabaThiBast KOMaHIHYIO
CTPATETHIO [JISI MOCTUXKEHUS mocTaBaeHHou 1enu (YK-3)

- Crioco6eH MPUMEHSITh COBpEMEeHHbEIe KOMMYHUKATUBHBIE TEXHOJIOTUH, B TOM YHCJIe Ha
MHOCTPaHHOM(BIX) S3bIKe(ax), IJIsd aKageMHU4YeCcKoro ¥ mpoheCcCUOHAIbHOT0 B3aUMOIeNCTBUS
(YK-4)

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

- Cnoco0eH ompenesnsaTh ¥ Peajn30BEBaTh MIPUOPUTETH COOCTBEHHOM IeATEIBHOCTH U CIIOCOOBI
€e COBEpPIIeHCTBOBAHUS Ha 0OCHOBe caMooreHKH (YK-6)

CopepxkaHue

[TogroToBKa M 3alUTa BHITYCKHOM KBamu(UKaAIMOHHON PabOTh

OG6r111ast TPYIOEMKOCTD MU CHUIIINHBL

216 gac(oB), 6 3ET
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