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

b1.0.01 Hcmopus (ucmopus Poccuu, eceobutasi ucmopusi)

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpenonaBanus oucHunauHel «Mctopus (mcropust Poccun, Bceobias
VCTOPHUS)» SIBISETCH:

dhopMUpoOBaHNE CHCTEMATU3UPOBAHHLIX 3HAHWM 00 OCHOBHBEIX 3aKOHOMEPHOCTSIX U
0COOEHHOCTSIX UCTOPHUUYECKOTO IIPOoIlecca, ONpeesieHe MecTa POCCUNCKOM
[BUIK3ALIAY B MUPOBOM HCTOPUYECKOM IIPOLIECCE C YYETOM CTpEeMIIEHUS K
00BEKTUBHOCTH B €r0 OCBelleHuy; GOPMUPOBAHNE TPaXKIaHCKOM TO3UITUH.

MecTo pucuuniavHsl B CTpykType OI1

Hucnunnuia «Wcropus (ucropusi Poccun, Bceobmas uctopus)» 51.0.01 sBnsieTcs
0a30BOM OUCHUIIJIMHOW ITMKJIa y4eOHOTOo IIJlaHa MOATOTOBKM OaKajlaBpuara IO
HanpasneHuio «11.03.02 UHPOKOMMYHUKAIVOHHBIE TEXHOJIOTUUA U CACTEMBI CBI3U».
W3yuenue pucnuniauabe «HWcTtopus (uctopusi Poccuu, BceoOirass HCTOPUS)»
OCHOBHIBaeTCs Ha 6a3e 3HaHUM, YMEHUU U KOMIIETEHIUN, IOIyYEeHHBIX CTyAEeHTaMHu B
X0Jle OCBOEHUS IIKOJIBHBIX KYPCOB.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- CriocoGeH BOCIIpUHUMATh MEXKYJIbTyPHOE pa3HooOpa3ue 0011ecTBa B COIIMAIIbHO-
HCTOPUYECKOM, 3TUYECKOM U punmocodhckom KoHTeKCcTax (YK-5)

CopepxkKaHue OUCIUIIINHEI

Pasmen 1. BBemeHue B HCTOPHIO
Teopust ¥ MeTOLOJIOTHUSI UCTOPUYECKOM HayKu. MicTopus Kak HayKa: IpeMeT, IIe/iH, 3afayuu

u3ydyenus. CymHOCTb, GOPMEL U PYHKIIUYU UCTOPUYECKOTO 3HaHUS. UCTOpUUECKUN UCTOYHUK:
MOHATHE U KlacCuukaimsa. Bugsl nCTOYHUKOB. MeTomosyorus ucropuu. Micropuorpadus
uctopun. Mctopus Poccun Kkak HeoTbeMJieMasi 4aCTh BCEMUPHOU UCTOpUU. Benukoe
repecesieHNe Hapo#oB. BOCTOYHEIE CllaBsgHe B APEBHOCTU: TEOPUM 3THOTeHe3a CJIaBsiH;
HUCTOPHUKO-reorpaduieckie acriekThl (OPMUPOBAHUS BOCTOUHEIX CIaBsiH. OOIeCTBEHHO-
MIOJIUTAYECKUM CTPOH, 3KOHOMUKA U BEPOBaHUS BOCTOYHLIX CJIaBAH

Pa3pen 2. Pycckue 3eMnu ¥ cpenHeBeKoBBIM Mup (V - XV BB.)

CpenHeBEeKOBbe KaK 3Tall BCEMUPHOU ucTopuu. [leprogusanus v peruoHanbHasa cuenrudrka
cpenHeBekoBbsl. OT [IpeBHel Pycu k MockoBckomy rocymapctsy (IX- XV Bs.). [IpeBHepyCCKOe
rocymapcTBo. COIMOKYIbTYPHOE 3HAUEHNEe IPUHATHUS BU3aHTANUCKOTO0 (hopMaTa XPUCTHAHCTBA.




Kueckas Pych Bo Bropo# monoBuHe XI - Havane XII BB. Pa3gpo61eHHOCTh PYCCKUX 3eMETIb U ee
nmocnenctBus. opmupoBaHre U 0COOEHHOCTH TOCyIapCTBEHHBIX 00pa30BaHui Ha TEPPUTOPUHU
IpesHeit Pycu. Mno3emubie HautecTBus B XIII B. Pych u Oppa. Pych u 3anan. O0beuHUTENTbHbIE
mpotecch B pycckux 3eminsax (XIV- cepeguna XV BB.). Bo3Brimenue MockBbl. O6pa3oBaHue
MoCKOBCKOT0 rocymapcTsa (BTopas monoBuHa XV-Hadano XVI BB.). BHyTpeHHsA 1 BHEIIHAS
nonuTukKa MiBana III u ero npeeMHnKkoB. OCBOOOXKIEHNE OT OPIBIHCKOM 3aBUCUMOCTH. Bophba ¢
Benukum kHAKeCcTBOM JIUTOBCKUM 3a «HacnencTBo» Kuesckou Pycu. Kynsrypa Pycu/Poccun
Paspen 3. Poccus u mup B XVI-XVIII BB.

Poccust u mup B XVI-XVII BB. HoBoe BpeMs Kak ocobasi pa3a BCEMUPHO-UCTOPUIECKOTO
mpotecca. Hauarno pa3noxeHus dheoganriaMa U CKJIafAbIBAHUS KaUTaTACTUUECKIX OTHOIIIEHUH.
Penurro3neiii pakTOp B MONMUTHYECKHUX ITporieccax. A6comtoTu3M. Hadano mpasnenus Msana IV.
Pedopmer M36panHoi Papgbl. OnpuynuHa. BHemHusag nonutuka MBana ['pos3Horo. «CMyTHOE
BpeMsi». [IpaBnenue nepsrix PomanoBeix. Poccus B XVII B.: Ha TyTH K abGCOMIOTU3MY.
Bynramnsii BeK. BHemHsaa nmonuTtuka Poccuu (1613-1689). Kynerypa Poccuu (XVI-XVII BB.).
Poccus u mup 8 XVIII BB. Benukasa ¢ppaHuy3ckasa peBomounsi. O0pasosanue CIIA.
[Tpennoceiky, ey, xapakTep ocyuiecTtBierus pedopm Iletpa I. opmupoBaHue COCIOBHOU
CUCTEMHI opranu3anuu obiiectsa. OCHOBHBEIE HallPaBJIeHUs BHEIIHeH MOMUTUKY Poccun nmepBoi
yeTtBepTu XVIII B. O6peTenue Poccuent cTaTyca UMIEPUU. JMMOXA JBOPIIOBLIX IIEPEBOPOTOB.
[TpaBnenue ExaTepuns! II: BHENIHSS U BHYTPEHHAS MONMUTHKA. Poccus Ha pybexe XVIII - XIX
BB. [IpaBnenue IlaBna I. KyneTypa Poccun (XVIII B.)

Pasgen 4. Poccud u mup B XIX - Hayane XX BB.

CraHOBJIEHNE UHOYCTPUAIbHOTO 001IecTBa. [IpOMEIIIIEHHEIN TEPEBOPOT B CTPaHax 3amnana u
ero nocnexactsusi. O6pa3oBaHue KOJIOHUAIBHBIX UMIIepuii. Poccusi B mepBoii nmonosuHe XIX B.:
BHEIIHASA ¥ BHYTPeHHsAA nonutuka Poccuu (Anekcaupap I, Hukonai I). Poccuiickas uMnepus Bo
BTopou nonoBuHe XIX - Hauane XX BB. [TonuTtuka Anekcanapa Il u Anekcanapa III. BHemHsas
nonuTrKa Poccuu Bo BTOopoi mojmoBuHe XIX B. ObuiecTBeHHbIe aBuXKeHus B Poccun (XIX B.):
nekaOpuCThl, KOHCEPBATOPE, TuOepasbl, peBoOIMOHePEl. MonepHu3anus Poccuu Ha pybexke
BekoB. C. FO. Butte. Kpuauc paHHero “HIyCTpHUaIbHOTO 00IecTBa U ero mocnenctsus. boprba
3a nepegen mupa. Ilonutudeckas cucreMa Poccun B Havdasne XX B. ¥ ee pa3BUTHE. BHEIIHAA
nonutuka Poccun B KoHIe XIX - Havase XX BB. PeBomorust 1905- 1907 IT.: IpUYUHEL, COOBITHS,
utordu. I[1. A.Croneinud. IlepBasi MupoBas BOKMHA KakK IIPOSBIEHNE KPU3Kca MUBUIN3aIu XX B.
Poccus B ycrmoBusx [1epBoit MUPOBOM BOMHE X HapacTaHus 00IleHallnOHATbHOTO KPU3KcCa.
KyneTypa Poccun XIX- Hayana XX BB.

Paspen 5. Poccud u mup B XX - Hauasne XXI BB.

Benukas poccutickasg peBomonusi: 1917-1922. ®espans 1917 r. u ero utoru. Okts6ps 1917 1.
Poccus B ropsl ['paxkpmaHcKoi BOMHE U uHTepBeHIMN. O0pa3oBanue CCCP. CoBeTcKas
MOIepHU3alusa: OCHOBHBIE STAIlbl U HanpaBieHus. BHemHnsasa nonutuka (1920-e1940-e rr.).
HoBasg skoHoMmuueckas nonutuka (HI3I1). CoBeTckas moiuTHudeckas CUCTEMa U ee
ocobeHHOCTH. COBETCKas BHEIIHSS IOJIUTUKA B MexkBoeHHOe pecatunetue. CCCP Bo BTOpoi
MUpOBOU U Benukoit OTeyeCTBEHHOU BOMHAX. AHTUTUTIIEPOBCKas Koanuuusa. UTOru BOVHEL.
Poccusa u mup Bo BTOpou momoBuHe XX B. «XonopHas BorHa». CCCP B moCIeBOEHHBIN ITEPUO],
(1945-1985). «IlepecTpoiika». BHemmHsas monutuka. HapacTanue 11eHTPOOEKHBIX CHUJT U PacIaf
CCCP. TloctcoBetckas Poccust u mup (konen XX- Hauano XXI BB.). Kpyiienue 6uonsipHoro
Mupa u ero nocnefacteusi. Poccuiickag ®@epepanus: 1991-1999. Poccuiickasa ®egepanusa Ha
coBpeMeHHOM 3Tane. KyneTypa coBpemeHnHou Poccuu

O61mast TPyA0EMKOCTb OUCIUTITAHEL

108 gac(oB), 3 3ET




dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.0.02 Hugpopmamuka

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio MpernofaBaHus OUCHUILIHNHEL « MHPOpMaTHKa» SBIISIETCS:

IIOATOTOBKA OyIyIIMX CIIEIMAIMCTOB 110 HAIIPABIEHUIO CIIEINAIbHOCTH,
BJIQ[ICIOIINX TEOPETUYECKUMHU 3HAHUSIMH, TPAKTUYECKUMHU HaBLHIKaMU TPUMEHEHU S
IIePCIIEeKTUBHEIX METON0B, COBPEMEHHEIX CPeICTB HHGOPMAIIMOHHBIX TEXHOIOTHH U
YMEHUEM U MCII0JIb30BaTh 9TU 3HAHHUS AJIS YCIIEITHOTO OBJIafeHUS MTOCIEOYIOIINX
CIIeIaIbHBIX TUCHUIIINH y4eOHOTOo II7TaHa; Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH
CTYOEHTOB U YMEHHUS PEIeHUs 3aay pa3IuyHOoro HallpaBieHus

MecTo gucuunauHb B CTPyKType OI1

Oucununnuia «Mubopmatuka» 51.0.02 saBnsercss 6a30BOM OUCIUIIIMHOMN IIHKIaA
yueOHOTO IMJlaHa NOATOTOBKM OaKajllaBpuaTa IO HampaBiaeHHio «11.03.02
VHPOKOMMYHUKAIIMOHHEIE TEXHOJIOTUM M CUCTEMHl CBSI3U». M3ydyeHUe MUCHUIITIUHBI
«MHbopMaTHKa» OCHOBBIBaeTCS Ha 0a3e 3HAHUN, YMEHUN U KOMIIETEHITUH, TOTyYEeHHBIX
CTy[IeHTaMH B XOJle OCBOEHUS IITKOJIbHBIX KYPCOB.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIIEAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Cnoco0eH TpUMEHSTh METOMH ITOMCKA, XpaHeHus:, 00pa00TKM, aHaIu3a U IPeiCTaBIIeHUs B
TpebyemMoM popmaTe nHGOPMAIIUK U3 PA3IMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIONas IpH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaoHHOM 6e3omacHocTu (OITK-3)

- Cnoco0eH OHUMATh IIPUHITUIIE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
KCIIONIb30BaTh UX IJIS pelleHus 3afad nmpodeccuoHanbHou gesatenbHoCcTU (OITK-4)

- CniocoOeH pa3pabaThBaTh alTOPUTMHEl M KOMIILIOTEPHBIE ITPOTPAMMEBI, IPUTOOHEIE [JIs
npaktudeckoro npuMmenenus (OITK-5)

- Crioco6GeH OCyIIeCTBIATh MIOKMCK, KPUTUYECKHY aHANIM3 ¥ CUHTEe3 HH(OPMAaLMU, TPUMEHSITh
CHCTEMHBIY TOMXO[ TS PeIleHus MocTaBaeHHbX 3agayd (YK-1)

ComepKaHne OUCIUIIINHEL

Pasgen 1. Mopenu penteHus GQYHKIAOHANBLHLIX ¥ BEIYKACIATEIbHEIX 3a1ay.
MopenupoBaHue Kak MeTof o3HaHusI. OOBEKT, CyOBEKT, IIeIb MO EeIUPOBaHUS.
Knaccudukamnus mopenei. Llenu, 3agayy, peliaeMele ¢ IOMOIIBI0 Mofesneld. MofmenupoBaHue




IIPOCTEMINEero aBToMaTa HHPOPMAIlMOHHOM CUCTEeMEL. MogenupoBaHie KOMIIOHEHTOB CUCTEMEL
(mo BapuaHTy) Ha 6a3e anreOpPHl TOTUKU. MeTOOB U TEXHOJIOTUM MofeupoBaHusi. OCHOBHEIE
MIOHATHS U METOOBI TEOPUH MHPOpMallu U KogupoBaHusd. CUrHaIbl, JaHHble, HHQOpMaIus.
OO61ast XxapaKTepHUCTHKA ITPoIleccoB cOopa, mepenayn, 00paboTKu ¥ HAaKOIIEHUST WHGOPMAIIHH.
Pazpen 2. Texuuyeckre CpencTBa peann3aluy NHOOPMAIMOHHEIX IIPOIIECCOB

CoBpeMeHHEBIE TEXHUYECKNE CPEACTBa, IOCTPOEHHBIE 110 IPUHLUINY apXUTeKTypsl 9BM
(mmaHIIeTH, MOOMIILHEIE YCTPOUCTBA U T.1.).CoBpeMeHHOe epudepuiinoe 060pynoBaHue.
Ha3HaueHue, apXUTEeKTypa, IpUHIUIE PaboThl. CoOBpeMeHHOe epudepuiinoe 060pynoBaHue.
Ha3HaueHue, apXUTEKTypa, IPUHLIUIE PaboThl.iccnenoBaHe KOMIIOHEHTOB apXUTEKTYPHI
COBPEMEHHBIX TEXHUYECKUX CPELCTB U YCTPOMUCTB.

Pasgen 3. MeTonhl ylipaBneHus CpeOCTBaMU Mepefadyu WHOOPMaluu

Knaccudukanus, Ha3HaueHue onepanuoHHbx cucteM (OC). OnepalliOHHEIE CUCTEMBL:
Windows, Linux u gp. OCOOEHHOCTH, OTIUYHUS, UHTEPECH], 00/1aCTH TPUMEHEHUS.

Paspen 4. CpencTBa ¥ MeTOIH Iepenayy nHGOPMaAINU

CeTeBrle TeXHOJIOTUY 00pabOTKY JaHHBIX. PeXXUMEI ITepefadyy JaHHBIX B KOMITbIOTEPHBIX CETSX.
Tumel CMHXPOHU3ALKWY JaHHBIX [IPU [lepefaye U CIocoOk mepegaun nHGOpMaIuu. ATnapaTHee
Cpe[CTBa, MPUMeHsIeMbIe IIPH Ilepefayde JaHHBIX. OCHOBH KOMIIbIOTEPHOM KOMMYHUKAIIUH.
[TpUHIMIIEL TOCTPOEHUS U OCHOBHEIE TOIIOJIOTUY BHIYUCIIUTEIBHBIX CETEHM, KOMMYHUKAIIMOHHOE
obopymoBanue.du3nyeckas nepenatoinas cpega JIBC u meTonsl mocTyma K Heil. CeTeBoH
CEpPBUC ¥ CETeBbIe CTaHOAPTHL. IIporpaMMms fyst paboTel B ceTu MiHTepHeT.3ammTa nHGopMauu
B JIOKQJTbHBIX U T'100aIbHEIX KOMIIBIOTEPHBIX ceTsX. [lludppoBaHue JaHHBIX. DIEKTPOHHAS
TIOATIUCh.

P [IporpaMMHEL TB W3allii UH MAllMOHHBIX II B

CnyxeOHble TPOTPAaMMBI, YTUIUTHL. [IpaiiBephl. ApXUBATOPH. AHTUBUPYCHEIE TPOTPAMMEL.
BcTpoennsle mporpaMMel. [IpuknamHoe mporpaMMHoe obecneuenue. [1T10 crnenuaabHOTo
HasHaueHus.Cpensl IporpaMMUpPoBaHus. [IporpaMMHbBIE CPEICTBA AJIST MOOUITBHBIX YCTPOMCTB.
[TporpamMmMHEBIe cpefcTBa g nepudepuiHbx ycrpoucts. TOCT P ISO/M3K 26300-2010
HWudopmarmonHas Texnonorus (UT).

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

3auer

b1.0.03 Iko0a02us

lenu ocBOEHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHEL « DKOJIOTUS» SIBJISETCS:

IIOATOTOBKa 00y4aromuxcs K cCoOI0NeHNIO B paMKaX CBoel mpodeCcCuoHaNlbHOU
IesiTeIbHOCTH YCTAHOBJIEHHBIX 3aKOHOMIaTeIbCTBOM TPpeOOBaHUM B 00/1acTh
9KOJIOTMYeCcKoi 0e30MMaCHOCTH ¥ OXPaHbl OKPYyKarolllel Cpefhl.

MecTo pucuunInHe B CTpyKType OI1




Oucuunnuia «3konorus» 51.0.03 sBnsgeTcs 6a30BOi OUCLUUMIINHON LUKIA y4eOHOTO
nmjlaHa TNOATOTOBKM ©OakKanaBpuaTa @O0 HanpaBrneHuio «11.03.02
VHpOKOMMYHUKALIMOHHBIE TEXHOJIOTUM W CHUCTEMHl CBSI3U». M3ydyeHUe OUCLUITIUHBI
«DKOJIOTHSI» OCHOBBEIBaeTCS Ha 0a3e 3HaHUM, YMEHUU M KOMIIETEHLUH, MOTy4eHHbIX
CTyAE€HTaMU B XO[1€ OCBOEHUS LIKOJIbHBIX KyPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH ompeensiTh KPyT 3aayd B paMKaXx [TOCTABIEHHOM IIeIU ¥ BHIOMPATh OITHMAIbHEIE
CIIOCOOBI UX PEIIeHMs, UCXOOs U3 JIeHCTBYIOUIUX TPABOBLIX HOPM, HMEIOIIUXCST PECYPCOB U
orpannyenut (YK-2)

- Crioco6eH co3maBaTh U MOAOEPKUBATh B IOBCEIHEBHOM KU3HU U B TPO(HECCHOHATIEHOM
OesiTeTbHOCTH 0e30MacCHbIe YCIIOBUS KU3HENesITeIbHOCTH [JIsI COXPAaHEeHUS IIPUPONHON CPEe[Ih,
obecreyeHust yCTOMYMBOTO PA3BUTUS OOIIIECTBA, B TOM YKCJIe IIPU YTPO3e U BOSHUKHOBEHUHU
Ype3BbIYAaWHBIX CUTYallli U BOEHHBIX KOHMITUKTOB (YK-8)

CopepxkaHue OUCIUTIINHEL

Pazgen 1. TeopeTruyeckre OCHOBBL 9KOJIOTUN

HcxopHble IOHATHUS: IPUPOAA, OKpyXKamlllasd Cpefa, oxpaHa IPUPOLLI, OXpaHa OKpyXKalllen
cpensl, IPUPOAOI0Ib30BaHue. [IpegMeT U 3afaun 9KOJIO0TUY KaK HayKU U KaK MUPOBO33PEHUS.
CTpyKTypa COBpeMeHHOU 3Kooruu. CoOBpeMeHHBIN 3Tall IPUPOLOII0Ib30BaHUS U OXPaHbI
OKpyKalolei cpensl. [IpuHIUIE], 3aKOHBL U TpaBuia PyHKIXOHUPOBAHHUS I'e0- U 9KOCUCTEM.
Ikosnoruyeckue GakToOpH cpensl. ITIoHITHE 9K0I0THYecKoro gpakropa. PasHooOpa3ue u
Knaccudukaims ¢GakTopoB cpefbl. 3aKoHH JInbuxa u lllendopna. [ToHATHS TUMUTUPYIOIIETO
(akTopa ¥ 9KOJIOTHUYECKOM HUIIK. AfanTalusg OpraHu3MoB K 3KOJIOTUYECKUM (PaKTopaM.
[TonaTue agantaunuy. Buasl agantanuid OpraHu3MOB K U3MEeHEHUSIM 9K0JI0TUYeCKUX (aKTOPOB.
Paspen 2. [TpupogHble pPeCcypChl U TobanbHble 9KONIOTHYeCKHe TPO0IeME

[ToHsITHE 3KOJIOTHYECKUX IIPO0IeM, TOAXOAH K UX KiTacCH(DUKAIIMKU U METOMB! OLIEHKU OCTPOTHI.
AtMmocdepHBIe, BOIHBIE, 3eMeJIbHEIe, OM0IOrNYeCcKre U KOMITJIEKCHBIE 3KOJIOTUYEeCKUe
mpo6eMbl. KpuTepuu OIleHKU OCTPOTHL 9KOIOTu4YeCcKux 1mpobieM. ITogxoabl K BHIEIEHUI0 1
OlLleHKe IIPUOPUTETHOCTH I'106anbHEIX TpobieM. CocTaB U CTPYKTypa ri1o6anbHBIX
3KOJIoruuecKux mpobneM. [lemorpadudeckas, sHepreTuieckasi, MUHepalbHO-CHIPheBas,
IIPOMOBOJILCTBEHHAS MTPOOIEMHI.

Pasgen 3. ComvanbHO-9KOHOMHAYECKNE aCIeKThl 9KOIOTUHN

[ToHsTHE O MPUPOIHKEIX pecypcax. Kimaccudukanms TpupogHBIX pecypcoB. KagacTpe
MIPUPOOHBIX PecypcoB. HopMaTuBE KaueCcTBa OKPyXKalolllel Cpedbl. KOIOTHYeCKrue CTaHOapThI.
ConuanbHO-9K0JI0TuYecKre KOHOMUKTH. OCHOBHBIE TUIIHI COIIMATbHO-9KOJIOTUYECKUX
KOHGIUKTOB. OKOJI03KOJIOTUYECKUY ITHap.

P 4, ATm HBIU B XU MBI €T0 OXPAHEI

CocTtaB aTmMocdepHOro Bo3ayxa U GYHKIUKM aTMOCGhepH B ri1obanbHOM reocucremMe. CBONCTBA
Haunbojiee pacIPOCTPAaHEHHBIX BEIIECTB, 3arPSA3HSIIOMINX aTMOCHEPHEIH BO3AYX. ATMOCHEPHEBIN




cMor u ero Bupmkl. ITpo6iema rimobansHOro nmotenaenus. ITpo6iemMa aTMochepHOro 030Ha.
[Tpobrema KMCIOTHBIX moxKae. OCOOeHHOCTH MUKPOK/IMMATA ¥ JIOKaIbHOE 3aTrPsi3HEeHNE
BO3[IyXa B rOpofax ¥ IMPOMBIIIIEHHBIX 30HaX. AIMUHUCTPATUBHEIE U 9KOHOMUYECKHUE
MeXaHU3MBI OXpaHbl aTMOCPePHOTO Bo3ayxa. HopMupoBaHue 3arpsi3HeHuss aTMOCGhHepHOro
Bo3myxa. OCHOBHEIE HaIlpaBlieHUs OXpaHHl aTMoc(epHoro Bo3gyxa. OCHOBHBIE THITHI
IbIJIETa3004YHMCTHOT'0 060PYNOBaHUS ¥ IIPUHIUIIEL €T0 PabOTHI.

Paspen 5. BonHEIe peCcypchL ¥ UX OXpaHa

Bopnnble pecypchl 4 uX BO300HOBIEHNE. AHTPOIIOT€HHbIE N3MEeHEHUS 3JIEMEHTOB
TUOPOJIOTHYECKOTO IIMKJIa ¥ UX MOCNIeACTBUS. ICTOUHUKY 3arpsi3HEHUS ITOBEPXHOCTHHIX 1
IoA3eMHBIX Bofl. CBOMCTBa Hauboee PacIpoCTPaHEHHBIX BEIIECTB, 3arPSI3HSIONINX
ITIOBEPXHOCTHEIE U TTOJI3eMHEIE BOOLL. dPTpoduKanus BomoeMoB. CaMOOUHIIIEHHE.
ATMUHUCTPATHUBHBEIE M SKOHOMUYECKNE MEXaHU3MBI OXPaHbl BOOHLIX 00BeKTOB. HopMupoBaHue
3arpsisHEHUs TOBEPXHOCTHHIX U TTOJI3eMHEIX Bofl. OCHOBHBEIE HAITPaBIIEHUST OXPaHBI BO:
COBEPILIEHCTBOBAHKE TEXHOIOTHUM U CHUXKEHUE BOJOIOTPeOIeHN.

Pasgen 6. 3emnenons3oBaHue

3eMinenonb3oBanue. Opugniyeckue 1 9KOHOMUYECKHEe MeXaHU3MbI PeryIupoBaHusi. Kateropun
3eMeflb. 3eMeIlbHBIE PECYPCHL U TIOUBBI: COOTHOIIEHUE MTOHATHM. MeCTO I0YB B 9KOCHCTEMAX.
O60paynBaeMOCTh IIOYB. 3arpsi3HeHNe U HapyIIeHus 3eMeJlb. PeKyIbTHBAIIHSA.

P 7 HU TX0OaMu

3aKoHOMmaTeNbHEIE TPeOoBaHUS K o0paleHuio ¢ 0TxogamMu. OCHOBHBEIE BUIH ITPOMBIIITIEHHBIX
OTXOMIOB ¥ METOAHBI UX yTUNu3auuu. CelbCKOX034MCTBEHHBIE OTXOOE. TBEpPOble KOMMYHAJIbHEIE
OTXOMHBI ¥ CITOCOOBI UX YTUIU3ALUUU. DJIEKTPOHHEIE OTXOMHI, ITPOOIEMBL UX YTUIU3ALUY U TIYTH UX
pelieHus.

OO11ast TPYAO0EMKOCTD OUCLUTIINHEL
72 gac(oB), 2 3ET
dopma IpOMEXYTOUHOU aTTeCTalluu

3auer

b51.0.04 IIpaeosederHue

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpernofaBaHus OUCHUIINIUHEL «[IpaBoBemeHUE» SIBISIETCS:
dbopMmupoBaHue 6a30BHIX 3HAHUM (MTPEeACTaBIeHUI) 0 TOCYOApPCTBe U IIpaBe Kak
0co00M TIOpSIIKe OTHOIIEHUH B 00IIECTBE, a TaKXKe 00 0COOEHHOCTSIX OCHOBHBIX
OoTpaciaer POCCUUCKOTrO IIpaBa.

MecTo pucuuniavHel B CTpykType OI1

Ouciunnuia «IIpaBoBemenue» 51.0.04 siBnsieTcs 0a30BOM OUCHUIIIMHONW ITUKIIA
yueOHOTO TMJlaHa NOATOTOBKM OakKalaBpuaTa 0 HamnpaBineHuio «11.03.02
NHDOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3U». M3ydeHHe OUCIUMIIUHEL




«[IpaBOBemeHWe» OCHOBHIBAaeTCS Ha 0Oa3e 3HaHWM, YMEHHH U KOMIETEHIHH,
IIOJIy4eHHBIX CTyJEHTaMH B XOf€ OCBOEHUS IIKOJIbHBIX KYPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- CriocoGeH ompefensaTh KPyT 3afayd B paMKax [I0CTaBJI€HHOM 1111 1 BRIOMpATh ONTHMaIbHEIE
CIIOCOOBI UX pellIeHus], UCXOOs U3 JeUCTBYIOUIUX [IPaBOBLIX HOPM, UMEIOIIUXCS PECYPCOB U
orpannyenu (YK-2)

- CriocoGeH (popMUpOBaTh HETEPIIUMOE OTHOIIEHNE K KOppynuroHHoMy nmoBefeHuo (YK-10)

CopepxkaHue OUCIUTIIHHEL

P 1 HOBEI TEOPUU T TBa U IIPaB

[TonsaTue npaBa. [IoHSTHE rocygapcTBa. KOHIENIIMY IPONCX0XKAEHUS TOCyIapCTBa U MpaBa.
Hopwma npaBa. HopMaTuBHO-TIpaBOBEIE AKTHI.

P 2. 0T 1 11paBa B PO

KorcTuTynronHoe npaso. I'paxkgaHCKoe IIpaBo. TpymoBoe npaBo. CeMenHOoe IpaBo.
HHudopMalmoHHOE IpaBo.

Paspmen 3. MHGOpPMAITMOHHOE IIPABO

CTpyKTypa u cofiepXaHue HHPOPMaLXOHHOIO ITpaBa

Paspmen 4. SBomonKA CUCTEMEI IIPABa
STarmkl 3BOJIOINY CUCTEMEI ITPaBa

OO6I1mast TPYAOEeMKOCTD TUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOU aTTeCTallUN

3auer

Bb1.0.05 ®u3uueckasa Kyabmypa u cnopm

e ocBOEHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIAHLE «PU3ndecKas KyJabTypa U CIIOPT» SBISETCS:

nu3ydeHne u popMupoBaHre GU3NIECKON KYNIbTYPhl TUYHOCTH U CIIOCOOHOCTH
HaIPaBJIEHHOT'0 UCII0Ih30BaHUS Pa3HOOOPA3HBIX CPEACTB PU3NUECKOM KYIbTYPHI,
CIIOpTa ¥ Typu3Ma AJIsl COXpPaHEeHUS U YKPEeIJIeHUS 3[0POBbs, ICUX0(PU3UIECKOU
IIOITOTOBKY ¥ CAaMOIIOATOTOBKM K OymyIel XXu3HU U MPodecCruoHaIbHON NesTeTbHOCTH

MecTo pucuuniauHel B CTpyKType OI1




HucuunnuHa «@usndeckas KynbTrypa u cnopt» b1.0.05 gBnsgeTcss OUCLUIIUHOU
00si3aTeNnbHOM YacTH y4eOHOTO IJlaHa IOATOTOBKM OaKajaBpuaTa II0 HaIpaBIIEHUIO
«11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUX W CUCTEMBI CBSI3U». M3ydeHuUe
OUCIHUTIINHEL «Pu3ndecKas KyJIbTypa U CIIOPT» OCHOBBIBaeTCS Ha 0a3e 3HAHUN, YMEeHUU
Y KOMIIETEHLIUH, [TOJTy4YeHHBIX CTYAeHTaMHU B XOf1€ OCBOEHHUS IIKOJIBHBIX KyPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- CriocobeH moamepKUBaTh NOIKHBIN YPOBEHb (GU3MUECKOM MTOATOTOBIEHHOCTH OJIS
obecreyeHus MOTHOLIEHHOM COIIMAIbHOM U MpodeccroHanbHoi aestenbHocTa (YK-7)

CopepxkaHue OUCIUTIINHEL

P 1. ®u3nyeckasd KVIbT BII MOHAJILHOM IIOATOTOBKE CTYIEHTOB U CIIOPTUBHAI
IIOOTOTOBKA CTYIEHTOB B BATEJILHOM II

du3nyeckas KynbTypa B IpodeCcCrOHaIbHOM IIOATOTOBKE CTYOEHTOB M COIIMOKYITYPHOE
Pas3BUTHE JTUYHOCTHU CTymeHTa. ColraabHO-0M0I0THYeCKe OCHOBH afjaliTalliy OpraHu3Ma
YyeJjioBeKa K (pu3n4eckoi 1 yMCTBEHHOM [IesITeIbHOCTH, paKTopaM cpemsl obutanus. O0pa3
XKU3HY U €T0 OTPakeHue B mpodeccruoHanbHOu gesiTenbHocTr. O0mas pusnyeckas u
CIIOPTUBHAS MTOATOTOBKA CTYOEHTOB B 00pa30oBaTeIbHOM IIpollecce. MeToou4yecKre OCHOBHI
CaMOCTOSITEJIbHBIX 3aHATUY PU3NUYECKUMHU YIIPaKHEHUSIMU U CAaMOKOHTPOJIb B IIPOLIECCe
3aHaTui. [IpodeccruoHanbHO-IPUKIIagHas Guandeckas MOATOTOBKa OyIyIIUX CIIEI[MaIuCTOB
(TIII®II)

Paspen 2. 5a30BhIf KOMIIEKC 3aHATHH 10 00111es GU3nyecKoi IOaroTOBKE.

YrupaxHeHus O pa3BATUS OCHOBHBIX (pU3MUeCKUX KauecTB. COBePIIEHCTBOBaHNE
KOOPOUHAIIMOHHAIX CITOCOOHOCTEH.

Paspen 3. Kommnekc 3aHATHY 110 00111e# Gu3nuyeckol MOATr0TOBKE.

YrnpaxxHeHus A7 Pa3BUTUST BEIHOCIIUBOCTH, CUJIBI, JIOBKOCTH, OBICTPOTHI, TUOKOCTH.
Kcronb30BaHue OIBUKHBIX CIIOPTUBHBIX UTP.

OO1mas TPyAOEMKOCTDb AUCITUIIIMHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOU aTTeCTalluu

3auger




b1.0.06 HuiceHepHasi u KoMnbliomepHas 2paguka

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIUHLE « UHXKeHepHas ¥ KOMIIbIOTepHas rpaduka»
SIBIIIETCS:

dbopMupoBaHue pyHIaMEeHTAIbHBIX 3HAHWM OyIYIITUX CIIEIMaIuCcTOB B 00/1acTH
MOZeNIUPOBAaHMUS U3[EJIUN U CO3TaHUs IPOEKTHO-KOHCTPYKTOPCKOU M TEXHOJIOTUYECKOU
OOKYMEHTAIIUM C HCII0Ib30BaHHEM COBPEMEHHBIX METOMOB M CPEACTB MH(POPMAIMOHHEIX
CPEe[ICTB ¥ TEXHOJIOTHY , IPUMEHEHNE MTONYUYEeHHbIX 3HaHUY U YMEeHUH I YCIIEITHOTO
OBJIAE€HUS TTOCIIEAYIOUIMMY CIIelMaTbHEIMI TUCHUIIINHAMY y4eOHOTOo IIJTaHa

MecTo pucuuniavHsl B CTpykType OI1

HOucuunnvuHa «VIHXKeHepHasa U KOMIbIoTepHasd rpaduka» 51.0.06 gBnsieTcs ogHOU U3
OUCHUIIINH 0053aTenbHON YacTU y4eOHOTO IjlaHa MOATOTOBKM OaKajlaBpuaTra IIO
HanpaBneHuio «11.03.02 UHGHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBSI3U».
VicxooHHY ypOBEHb 3HAHWW M YMEHUU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasg K U3Y4YEHUI0 JaHHOU OUCLUIMJINHBL, ONpefesisieTCs U3YUEeHUEM TaKux
mucIuIvH, Kak «MHpOpMaTuKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMNX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Cnoco0GeH MOHUMATh IPHUHITUITE PA0OTHE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
KCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuonanbHor mestenbHocTu (OITK-4)

CopepxkKaHue OUCIUIIINHEI

Pasmen 1. Beemenune. MeTonwl mpoenupoBanus. 3d MomearpoBaHue
[TpeomeT Kypca, ero pojib U 3HaYeHHe B ITOATOTOBKe NHKeHepa. MeTob

mpoelupoBaHus.LleHTpanbHOe U TapasielibHOe TPOeLpoBaHre U UX OCHOBHEIE
cBoiicTBa.CucTeMa [IByX U TPEX IJIOCKOCTeN. 3d MOfeupoBaHue

Paspen 2. OcuoBHble cBeneHus 00 ECK]I. [TpaBuiia ohopMiIeHNs YepTexKel.

[TousiTus 0 cTaH#gapTe U ctaHmapTu3anuu. Kateropuu crangaptoB. Ctangaptsel ECK]I:cocTas,
Knaccudukaius, o6o3nauenus.Ctangaptel ECK]II Ha odopMiieHrEe YepTEXKEN:

dbopmaThl, MacmITabbl, TUHUY, IPUPTEYEPTEXKHBIE. OPOpMIIeHNE U YepTeXKa.

Paspen 3. M3o0paxeHus.HaHneceHne pa3MepoB Ha YepTexkKax

Knaccudukanys n3obpaxeHui: BUIb, pa3pe3bl, CEUeHUS U BEIHOCHEIE 3JIEMEHTHI. YCIIOBHOCTH
U ympoteHus B u3obpaxenusax. I'papuueckoe n3odpaxkeHre MaTepraioB Ha yepTexkax. Obume
IIpaBuia HaHECEeHUSIPa3MepOB Ha YepTexKax(BBIHOCHEIE, Pa3MepHEIe INHUY, pa3MepHEIe YuCa,
YCJIOBHBIE 3HAKM)
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Paspmen 4. Yeptexu getaneun
Bupbl u3menuit 1 KOHCTPYKTOPCKUX MOKYMeHTOB. O603HaueHNEeKOHCTPYKTOPCKUX TOKYMEHTOB.

YepTexku meTalie: cogepxanue u TpedoBaHue K odopmiaeHuio. CBs3b POPMEI meTanu
CHEeoOXOOUMEIMYHKCIIOM n300paxkeHui. BeIOop rimaBHOr0 n306paxeHusi. OCHOBHEIE METONUKHI
Ha3HayeHUs Yucja pa3MepoB HauepTeke: pa3Mephl GOPMHI ¥ B3aUMHOT'0 PacIIoioKeHusI, 6a3bl
IJIS1 OTCYeTa pa3MepoB. YCIOBHOCTH U300paxkeHus pe3bObl Ha CTepPXKHE U B OTBEPCTUU

Paspen 5. KOHCTpPYKTOpCKas JOKYMeHTalus Ha cO0POYHYI0 eguHuIy.F1300paKeHns pa3bEMHBIX

1 HepPa3bhEMHBIX COeIMHEHUN
KoHCTpyKTOpCKast JOKyMeHTalus Ha COOPOYHYIO eWHUILY. Bumsl uepTexkeh u Ux Ha3HAYEHHUS.

COopoyuHHIHM YepTEXK: CollepKaHue U TpeboBaHue K opopmiiennto. CnenudpuKanms: Ha3HaueHne
1 TIOPSIIOK 3aT0THeHHUs. BUabl pa3bEMHBIX COeTUHEeHU, BUIbl HEPa3bEMHBIX COeTUHEHUH.
Paspen 6. YTeHue U neTanupoBaHue YepTeka COOPOYHON eIUHUIILI

OO11ast METOMMKA YTEHUS YepTexka COOPOYHOM eIUHUIILL. YUET YCIOBHOCTEN n300paxkeHus Ha
CcOOpPOYHHIX YepTexkax. [locrneqoBaTeIbHOCTh YTEHUSI B 0OCOOEHHOCTY OeTaTupPOBaHUS

Pasgen 7. CxeMbl 91IeKTpUYECKUe

O61mue TpeOOBaHUS K BBHIIIOIHEHHUIO 3JIEKTPUYECKHUX CXeM. [IpaBuia BHIIOIHEHUS
MPUHIUIHATBHEIX cxeM. [IpaBuiia BEITOTHEHUS [TePeYHs 371IeMEeHTOB

OO1mast TPyA0EMKOCTh AUCIUIIIMHEL
72 gac(os), 2 3ET
dopMa MpoOMexKyTOUHOHM aTTECTALUN

3auer

b1.0.07 ®u3uka

Lenu ocBOeHUS OUCLIUITIINHEL

Llensro npenogaBaHus AUCHUIUINHEL « DU3UKa» SIBJIAETCH:
byHIaMeHTa/bHaqd IOATOTOBKA CTYAEHTOB 10 (pu3nke; GOpMUPOBaHNE HaBLHIKOB UCIOIb30BAHUS
OCHOBHBIX 3aKOHOB OUCIUIITIMHEL K PELIEHUI0 3a/ia4, CBI3aHHBIX C IPO(EeCCUOHATbHON
LesaTeNNbHOCThI0; (GOPMUPOBaHUE Yy CTYOEHTOB HAyYHOTO MUPOBO33PEHUS, YMEHUS
aHa/IM3UPOBaTh U HAXOOUTh METOOH! pPellleHus Gu3ndecKkux npobieM, BOZHUKAOUINX B 0671acTH,
CBSI3aHHOM C ITPO¢eCCUOHANTBHON NesTeIbHOCThI0. AKTYalbHOCTh U3yUeHUs yueOHOU
OUCLMIIINHLI B PAMKaX OCHOBHOH ITpodecCroHaIbHON 00pa30BaTeIbHON
IporpaMMEl 00yCJIOB/IeHa HE00XOOUMOCTHI0 OCBOEHHUS CTYLEHTaMU OCHOBHBEIX 3aKOHOB
KJIaCCUYECKOU MEXaHUKH, 3IeKTPOAUHAMUKY; OCBOEHUE METOOB PELIeHNUS TUIHYHEIX
bu3n4YecKux 3afay, U3y4eHuss MeTONOB IpoBeeHUs U 00paboTKU HU3UIECKOr0 SKCIIEPUMEHTa,
YTO [I03BOJISIET (OPMUPOBATh U Pa3BUBaTh 00IIenpodeccuoHaIbHEIe KOMIIETEHIINY OYAYIIero
CIenyanucra.

MecTo pucuuniavHe B CTpyKType OI1

IOucnunnmuHa «®usuka» 51.0.07 gBnsieTcss UCHUIIIHHON 00513aTEIbHON YacTH yueOHOTo
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IJlaHa IMOAT0TOBKY OaKalaBpuaTa 1o HampasineHuio «11.03.02 NHPpoKOMMYHUKAIIMOHHEIE
TEXHOJIOTHU U CUCTEMHI CBSI3U». 3ydeHne qucHUIIUHB «OHU3uKa» OCHOBBIBaeTCsA Ha Oa3e
3HAHWUM, YMEHUU U KOMIIETEHLUY, [TIOIyYEeHHBIX CTYIeHTaMHU B XO[l€ OCBOEHHUS LIKOJIbHBIX
KYpCOB.

TpebGoBaHUS K Pe3yIbTaTaM OCBOEHUS

[Tpouiecc u3ydyeHusT QUCLUIIINHEI HAllpaBlieH Ha (OPMUpPOBaHUE CIEOYIOIMINX KOMIIETEHIIAM:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco0eH UCI0Ib30BaTh ION0XKEHMS, 3aKOHBI U METOOBI €CTECTBEHHBIX HayK ¥ MaTeMaTUKU OJIs
pelenus 3afad nHKeHepHOU gesaTenbHOCTH (OITK-1)

- Cnoco0eH caMOCTOSITEIbHO ITPOBOIUTE 3KCIIEPUMEHTaIbHbIe HCCIENOBaHMS U UCIIOIb30BaTh
OCHOBHBIE ITpHEMHI 00Pab0TKY U MTPeACTaBIeHUS MONTyYeHHbIX HaHHBIX (OIIK-2)

- Cnoco0eH OCYIIeCTBIATh ITOUCK, KPUTUUECKUM aHAMU3 U CUHTE3 UH(POpPMaIluY, IPUMEHSATh
CHCTEMHBIY MOAXO[ AT pellleHus mocTaBaeHHbX 3agayd (YK-1)

CopmepxKaHue TUCITUTIIMHBI

Pasgen 1. MexaHuKa

KruHeMaTuKa ¥ fMHAMUKa MaTepUalbHOM TOUKH ¥ ITOCTYIATEIbHOTO ABUKEHHUS TBEPAOTO Tea.
PaboTa u MexaHHYecKas sHeprus. KuHeMaTHKa ¥ JHHaMUKa BpallaTeIbHOTO ABUKEHUS. 3aKOHEI
coxpaHeHUs B MexaHuKe. OCHOBHI CIIeIIaIbHOW TEOPUU OTHOCUTEILHOCTH.

P 2 KTPOCTATUK

JNeKTPUUECKUM 3apsl. 3aKoH KynoHa. DIeKTpoCcTaTUUEeCKOe I10jie B BaKyyMe. BekTop
HaNPSKEHHOCTH 371eKTPUYECKOro 1nojsg. CANoBLIEe TUHUHN. JIEKTPOCTaTUUYeCKasa TeopeMa ["aycca.
[ToTeHIMaANbHBIN XapaKTep 3JIEKTPOCTaTUYECKOro Mo, [[U3JIEKTPUKH B 3JIEKTPOCTAaTUYECKOM
nosie. [IpOBOMHUKY B 5JIEKTPOCTATUYECKOM I10JIe. IIIEKTPOEMKOCTh IIPOBOJHKUKA ¥ KOHIEHCATOPa.
OHeprus B3auMOOENCTBUS CUCTEMHI 3aPSAI0B. JHEPTHUs 3apsaKeHHOT0 KoHAeHcaTopa. O0beMHas
IIJIOTHOCTb S9HEPTUHU 3IEKTPHUUECKOTO II0JIA.

Pa3pmen 3. OneKTpUYeCKUN TOK

OneKTpuYeCKuil TOK. YCIIOBHE CYyILIeCTBOBaHUS TOKa. Cuyia ToKa. BEKTOp MJIOTHOCTH TOKa.
YpaBHeHMe HENIPepeIBHOCTHU. 3aK0H OMa [71g ydyacTka Ienu. 3akoH Oma B fuddepeHInanbHOU
¢dopme. CTopoHHME cuibl. 3aKOH OMa [J1 HeOOQHOPOAHOI0 y4acTKa Ienu. 3akoH OMa 15 IOJIHOU
nenu. 3akoH [xoyns-JleHlla B MHTerpanbHoU U auddepeHmanbHol popmax. PaboTa ¥ MOIIHOCTD
37EKTPUYECKOT0 TOKa.

Paspgen 4. MarHuTHOe one

MaruuTtHoe mone. CUIlb, IelCTBYIOIIMEe B MarHUTHOM TI0JIe Ha JBUXKYIIUECS 3apPSObl U TOKHU.
PacueT MarHUTHBIX IIOJIeH C MTOMOIIBIO 3aKOHa buo-CaBapa-Jlannaca. Teopema I'aycca ans
MarHUTHHIX IToJIe#. TeopeMa o IUPKYIISLIUKY MarHUTHOTO 1I0JIS B BaKyyMe. PaboTa mpu
IIepeMeIeHny BUTKa C TOKOM B IIOCTOSTHHOM MarHUTHOM I10J1e. MarHUTHBIE CBOMCTBA BEIIECTBA.
Pazpgen 5. SneKTpoMarseTu3m

fBneHue 57TeKTPOMarHUTHOM MHOYKLIKUK. 3aKoH Oapajes OIS 97IeKTPOMarHUTHOM MHIOYKIIUH.
[TpaBuno JleHna. fiBmenue caMOMHAYKIMU. UHOYKTUBHOCTh. TOKY NP 3aMBIKAHUHU ¥ Pa3MbIKaHUU
ey, JHePTusl MarHUTHOTO 10J1s1. OO BbeMHas MIOTHOCTh SHEPTHH MarHUTHOTOIOIIS. BuxpeBoe
anekTpuyeckoe noje. Tox cmewlenus. CucTeMa ypaBHeHU MakcBesla B UHTETpaJbHOU U
muddepeHIanbHON popMax.
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Pasgen 6. KoneGaHus 1 BOJTHE

['apMoHUYeCcKUe KoneOaHUus U WX XapaKTepucTuku. CroxkeHne rapMOHUYECKUX KoneOaHUi.
3aTyxatomue KojebaHusi. BeIHyKOeHHbIE KojlebaHusa. 3aBUCUMOCTDb aMIIUTYAB ¥ (a3bl
Kojie0aHuM OT YacTOTH. Pe30oHaHC.Ypyrre BosHbL. YpaBHeHUe Oeryiiel BOJIHLL. YpaBHEHUE
Hanambepa. [IMOTHOCTH MTOTOKA SHEPTHH, MHTEHCHBHOCTD YIIPYTroX BOIHEL. BekTop YMoBa.
CTosture BOJIHBL. JJIEMEHTHl aKyCTUKHU.JJIEKTPOMArHUTHHIE BOTHEL. YpaBHeHUe [Janambepa fs
371€eKTPOMarHUTHOX BOJIHBEL. CBOMCTBA 5JIEKTPOMArHUTHHIX BOJIH. [IJTOTHOCTE TOTOKA SHEPTUuU
3JIEKTPOMarHUTHOM BOJIHEI (BEKTOP YMOBa - [IoMHTHHTA).

OO61ast TPymO0eMKOCThb OUCITUIIINHEL
396 gac(os), 11 3ET
®opma IpOMEKYTOUHOU aTTECTAIIUU

DK3aMeH

b51.0.08 Buvicwasa mamemamuka

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio MpernomaBaHus QUCHUIUINHEL « BBICIIass MaTeMaTHKa» SIBIISIETCS:
dbopMupoBaHue 3HAHUM, YMEHUM ¥ HAaBLIKOB, IIO3BOJISIONIAX ITPOBOOUTD
CaMOCTOSITeIbHBIM aHaIu3 MPo0ieM, BO3HUKAIOIINX B PA3TUYHBIX 001aCTSIX
npodeCcCuoHaTbHOU OesATeIbHOCTH.

MecTo pucuuniuHe B CTpykType OI1

IucnunnuHa «Bricimasg mateMatuka» b1.0.07 aBnsgeTcs 0a30BOM OUCLUIIIMHON IIMKIIA
yueOHOTO TMJiaHa NOATOTOBKM OakalaBpuaTa 0 HamnpaBiaeHHi0o «11.03.02
NHDOKOMMYHUKAIIMOHHBEIE TEXHOJIOTUN U CUCTEMBI CBSI3U». M3ydeHHWe OUCIUMIIUHEL
«BricIas MaTeMaTHKa» OCHOBHIBAETCS Ha 0al3e 3HaHUM, YMEHUU W KOMIIETEHIUH,
IIOJTyYEeHHBIX CTYJIeHTaMH1 B XO[e OCBOEHUS LIKOJbHBIX KYPCOB.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: QUCHUIIIMHE HallpaBieH Ha (GOPMUPOBaHKE CIEeAYIOMNX KOMIETEHIINN:
B cootBeTctBHE ¢ PT'OC:

- Crioco6eH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIEl €CTECTBEHHBIX HayK U MaTEMATUKHU
IJIs pellleHus 3afay nHxkeHepHoU mesTenbHocTH (OITK-1)

CopepxkaHue OUCIUIIINHEL
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Pasgen 1. SneMeHTH TUHEWHOW anreOphl U aHATUTUYECKOU TeOMeTPUN
KoMrmekcHbIe Yyncya. DIeMEHTH TMHENHOM anre6prl. CUCTEMEl TMHENHBIX anre0pandecKux

ypaBHeHu#. BekTopHas anrebpa. AHaIUTHYECKass TeOMETPHS.

P 2. [Iu HITHAJIbHOE MCYNCIEHN HKITAW OOHOW IIePeMeHHOH

Oyukrus. [Ipemen. CpaBHeHre 66CKOHEYHO MabiX. HemmpeprIBHOCTh GYHKIMK B TOYKE U Ha
oTpe3ke. Knaccudukaims Touek pa3peiBa. [I0HATHE TPOU3BOAHOM. TEOPEMEI O CPETHEM.
[TpaBuno Jlonutans. [IpousBogHble BEICIINX NOPSIAKOB. MiccmemoBanue QyHKINY OTHOU
IIepeMeHHOU.

P HHTerpaabHOE UCYUCIEHN HKITAW OOHOW IIepeMeHHON

[TousiTue nepBooOpa3Hoy. TexHNKa MHTETPUPOBAHUS. 3aJayul, pellaeMble C IIOMOIIIbIO
ompeneIeHHOro nHTerpasa. CBOMCTBa ONMPeaeIEHHOr0 HHTerpaja. HecoOCTBeHHEIN HHTErpaJl.
[ToHsITHE CXOOMMOCTH.

Pazgen 4. OYHKIINY MHOI'UX IlepeMeHHBIX

YacTuble mpou3BonHble. [Iudhdepennnan. [Tpon3BogHas 1Mo HalrpaBIeHUIO U TPAIUEHT.
[uBepreHuus u potop. KacatenbHas MI0CKOCTh. DKCTPEMYMEI QYHKIMY ABYX II€PEMEHHBIX.
Paspen 5. KpaTHble MHTerpakbl.

[IBOiiHOM MHTerpas. BeiuncaeHne JBOMHOI0 HHTeTpaja B AeKapTOBHIX U MOJIIPHAIX
KoopaouHaTax. [IpunoxeHus.

Pa3pen 6. KpuBonvHelHbIe UHTET DAL

KpuBonuHeWHBIM HHTETPAJI BTOPOTO Pofa. YCIoBre He3aBUCUMOCTH KPUBOIMHEHNHOTO
VWHTerpasa oT IyTu uHTerpuposanusi. ®opmyia ['puna.

Paspen 7. [luddhepeHivanbHble YPaBHEHUA

IubdepeHnmranbHbe YpaBHeHUs. 3agada Koimy, cylecTBoBaHe U €IUHCTBEHHOCTh PEIIeHUH.
IOubdepeHIManbHBIE YPAaBHEHUS C pa3desionuMucs nepeMenssiMu. JITY 1-oro mopsoxka.
Merton beprymnnu. JIIY 2-oro nopsigka. MeTons!l pemienus. [IpunoxeHus.

Paspen 8. Teopusd pamgoB

YucnoBou psAfd U ero cyMMa. [Ipu3Haky CXOOUMOCTHA YHCHIOBBIX PAA0B. PYHKIIMOHAIbHEIE PAOBL.
CTemneHHOM psAM, €ero CBOMCTBA, ONepalluy Haf CXOOAIIMMUCS CTeIIeHHBIMU pPsAfaMu. P
Tennopa u MaknopeHna. TpuronoMmeTpudeckuil pap. QyHKui. Pansl Oypeoe.

P HWHTerpanabHule I BaHUA

[TpeoGpa3oBanue Jlamnaca, ero CBOMCTBa. MeTOmbl HaX0XAeHUS U300pakKeHUN U OPUTUHAJIOB.
Pemenue 3amay onepany@oOHHEIM METOIOM.

OO1mas TpyA0EeMKOCThb AUCIUIIINHEL
432 ygac(oB), 12 3ET
dopma IpOMEXYTOUHOU aTTeCTalluu

DK3aMeH

b1.0.09 HuocmpaHHblil A3bIK

Llenu 0CBOEHMS TUCUUIIINHEL

Lemnbto IpenogaBaHusad JUCITUIIIINHBI <<I/IHOCTpaHHbI17I S3BIK» SABJISAETCA:
IIOBBEINIEHKE YPOBHA BJIaJE€HNUA MHOCTPAHHBIM A3BIKOM, HOCTUTHYTOI'O Ha
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IPeObIAyINedCcTyIeHr 00pa30BaHusi, ¥ OBJIaJleHNe CTyIeHTaMi He00XOIUMEIM U
IOCTATOYHHIM YPOBHEMKOMMYHHUKATUBHOW KOMIIETEHITUY [IJIS PEIEHUS COIMaIbHO-
KOMMYHHKATHBHEIX 3aad BPa3IMYHBIX 001aCTSAX OBITOBOM, KY/IbTYPHOM,
npodeccroHanbHON M HayYHOUIESITEIBHOCTH MIPU OOILIEHUM C 3apyO0eKHBIMU
IIapTHepPaMH, a TaKXke [ JalbHeHIerocaMooO0pa3oBaHus.

MecTo pucuuniavHel B CTpykType OII1

Oucuunnuia «MHOcTpaHHBN g3kK» 51.0.09 snseTrcs 6a30Bo# OUCIUIIIAHON UK
yueOHOTO IJlaHa IOATOTOBKM OakKalaBpuaTa 0 HamnpaBiaeHHi0o «11.03.02
HNHDOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CHUCTEMBI CBSI3U». M3ydeHHe OUCIUMIIUHEL
«MHOCTpaHHHIN S3BIK» OCHOBHIBaeTCSd Ha 0a3e 3HaAHUU, YMEHUU U KOMIIETEHIUH,
IIOJTyYeHHBIX CTYJeHTaMH1 B XO[le OCBOEHUS IIKOJIbHBIX KYPCOB.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH OCYIIeCTBISATh JeJI0BYI0 KOMMYHUKAIIMIO B YCTHOM U IIMCbMEHHOM ¢opMax Ha
rocyJapCTBeHHOM s3biKe Poccuiickoit ®emepanuu 1 MHOCTPaHHOM(bIX) s13bKe(ax) (YK-4)
- Crioco6eH BOCIIPUHUMATh MEXKKYJIbTyPHOE pa3HooOpa3ue 001ecTBa B COITHAIbHO-
HCTOPUYECKOM, 3TUYeCKOM U ¢punocodpckom KoHTekcTax (YK-5)

CopepxkaHue OUCIUATIIMHEL

P 1 HallbHO-KYIbTYPHAS HUSA

O cebe. Ctunu obmenus. O ropome. Poguoit ropon, CaukT-IleTepOypr, JIoHI0H, BalmMHTTOH.
OpueHTHPOBaHKE B FOPOTE.

Paspen 2. Yue6Ho-mo3HaBaTenbHas cdepa 001meHns

Bricmiee o6pa3oBanue B Poccuu u 3a pyoexkoMm. CIT6T'YT. CTymeH4YecKas XKU3Hb.
MexnyHapoaHble IporpaMMbl 0OMeHa [ CTygeHToB. TexHuyeckoe o6pa3oBanue B Poccuu u
3a py6exkoM. Poib HHOCTPAHHOTO S3bIKa B COBPEMEHHOM MUpe. [[e710BOM CTUIIL O0IIeHus.
AHKeTa, MOTHBALIMOHHOE IIHCHMO, PE3IOMeE, ITIEKTPOHHOE IIHChMO.

Paspen 3. [TpodeccruoHnanbHas chepa obIeHs

[Tpodeccuu B chepe HHPOPMALUOHHBIX TEXHOJIOTUM U TeJIeKOMMYyHUKaui. [[e10BOM CTUIIb
o0menus. MHTEPBIO 0 TpreMe Ha paboTy. CocTaBieHne CIyKeO0HBIX 3alIiCOK.

Paspen 4. [TpodeccuonanbHas chepa obIeHns (IPONOIKEHNE)

WHbopmalimoHHbEIe TEXHONOTUU. HayyHO-TEeXHUUECKUI IPOTPecC U ero JOCTUXKEHHS B chepe
MH()OKOMMYHUKALMOHHBIX TEXHOJIOTUH U CHCTEM CBSI3U. Bunbl ceTet cBa3u. CpefcTBa CBS3HU.
WudpopmarmonHas 6e30macHOCTD. [e0BOM CTUIb 00IIeH . Pa3nmuyHble BUOL JOKYMEHTOB.
Buprl menoBoro nuckMa U IpaBuiia ero 0pOpMIIEHHUS.

OO1mast TPYA0EMKOCTDb AUCIUIIINHEL
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216 gac(oB), 6 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3aueT, JOK3aMeH

b1.0.10 ®unocopus

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio mpenonaBaHus OUCHUINIUHEL «PUI0ocopus» ABIIETCS:
BOCITMUTAHUE I[€JIOCTHOT'O ¥ IMPOKOTO MUPOBO33PEHUS

MecTo pucuuniavHsl B CTpyKType OI1

HOuciunnuia «dunocopus» 51.0.10 gBnsgeTcs ogHOM U3 OUCIUNIUH 0053aTENbHOU
yacTH y4eOHOTO IJlaHa NIOATOTOBKM OaKajaBpuaTa o HampaBieHuio «11.03.02
VHDOKOMMYHUKaALIMOHHbE TEXHOJIOTUM U CHCTEMHl CBSI3U». K CXOOHBIM ypPOBEHbD
3HAHUM U YMEHUU, KOTOPLIMU MOJIXKeH o0jlagaTh CTYNEHT, MPUCTYIas K U3yYEeHUI0
NaHHOW OUCIHUIJIKWHLL, ONpPefesseTcd U3ydeHneM TaKux OUCIHHUNIWH, Kak «McTopus
(ucTopus Poccuu, BceoOIasi ICTOPHS)».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHHE CIIeAyIOMNAX KOMIIETEHITUN:
B cootBeTctBuE ¢ PTOC:

- Crioco6GeH OCyIIeCTBIATh MIOKMCK, KPUTUYECKHY aHANTM3 ¥ CUHTEe3 HH(OPMALUK, TPUMEHSITh
CHCTEMHBIY TTOMXOI [I7IST PEIIeHUs MoCcTaBIeHHbX 3amayd (YK-1)

- Crioco6eH BOCIIpUHUMATh MEXKYJIbTYPHOE pa3HooOpa3ue 0011ecTBa B COIHMAIIbHO-
HCTOPUYECKOM, 3TUYECKOM U punmocodhckom KoHTeKcTax (YK-5)

- Crioco6eH yIpaBisiTh CBOUM BpeMeHEeM, BEICTPAUBaTh U PeaTu30BHIBATh TPAEKTOPUIO
CaMOpPa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3Hu (YK-6)

CopepxkaHue OUCIUIIINHEI

Pazpen 1. [IpenMeT, MeTOn, aKTYanbHOCTh U3YYEeHUI QUIOCODUH.

OTtHoweHnue GpuIoCcopuY K YaCTHEIM HayKaM U K HeHay4HBEIM (popMaM co3HaHUA. [[0HATUMHEIN
ctpou punocodpun. JInyHas BeIroma, 001IIeCTBEHHAS 110JTb3a, BCEJIEHCKas 11e71ec000pa3HOCTh
U3y4eHus GUIoCcopuu.

Paspen 2. dunocodckue yyeHNs JOCOKPATUKOB.

MurneTckas mKoja ¢punocopuu 0 IPUPOAE CyLero. JnercKas mKona Gumocopun 0 equHOM
OniTU. YueHue ['epaknuTa o cTaHOBNeHuU. [IudaroperictBo. AtomusM J[lemokputa. Copuctuka
(Topruu, IIportarop).
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Pazpen 3. dunocodckue yuennd [1naToHa U ApucToTens.

[TnatoH u Cokpart. Yuenue [1naToHa 06 umgesx, 0 Io3HaHUH, 0 rocygapcTBe. OCHOBHBIE MTOHATHS
MeTadusuku Apucroresns. O630p 3TUUECKUX, TOIUTUYECKHUX, IOTUUECKUX TPYHOOB ApHUCTOTEIS.
Paspen 4. ®unocodus smoxu snnraU3Ma. OCHOBBEL XPUCTHAHCKOT0 OOTOCIOBHS.

OO1mue 4epTH IUHUCTUYECKOM ¢umocodun. OCHOBHEIE TIOHSITHS KMHU3MA, STINKYPEN3Ma,
CTOHMIIM3Ma, CKenTulu3Ma. bubnus u 6orocnoBre. CHMBOII BEPHL.

Pasgen 5. Cxonactuka. dunocodus snoxy Bo3poxaeHus.

Bormpoc 0 cooTHOIIEHUH BepHl ¥ 3HaHUs B OorocnoBun. Criop 00 yHUBEpCANUIX (peanusm,
HOMUHAJIA3M, KOHLeNTyanu3Mm). 'ymManuctudeckuu nagpoc punocopun Bo3poxkaeHus.
Paspen 6. OMOupu3M ¥ palldoHanu3M B punocoduy HOBOI0 BpEMEHHU

O6ocHoBaHUe 3KcIepuMeHTanbHOro Metoma ®. bakonoMm. Imnupuam T. ['o66ca u k. JIoKKa.
PamnuonanbHas Metadpusuka P. [lekapta, b. Criuro3H, I'. JleitOHuUIIA.

Paspen 7. ®unocodus snoxu [IpocBerenus. TpaHcleHOeHTalbHasd KpuTuka M. KanTa.
AHTUKIEepUKaIbHbIM U aHTUMOHapXUueckKuit madoc ¢umocoduu [IpocBerieHus.
[IpocBetutenbckue uneu B Aurnuu, ®panuuu, 'epmanun, Poccuu. TpaHCleHOeHTalbHas
kputuka M.KaHTa: HOBBIM B3 Ha PU3UKY, MOpaib, UCKYCCTBO.

P U n3M U, duxte, ®. lllennunra, I'. ['erens

OO1muit 3aMbICeT ¥ OCHOBHEIE TOHSATHS Haykoy4yenus: Y. duxre. dunocodpus toxmecta ©.
lennuura. JuanekTU4eCcKul METO B cucTeMaTndeckon ¢punocoduu I'. ['erens.

P HOBHLIE HallpaBIeHNWS COBPEMEHHOM 3alagHoi Gu un

[To3uTuBU3M: 3Talk pa3BUTHA. MppanuoHanucTuYeCcKue HacTpoeHus B punocopuu XIX-XX
BeKOB. OCHOBHEIE MTOHATHS PEHOMEHOIOTHYECKON hunocobuu.

P 10. On nsg B Poccun

Hctopuocodus I1.4. Yaamaesa. dunocodus BceemgunctBa B.C. ComoBbeBa. Penmuruno3no-
dbunocodckue uCKaHUI Hadalla XX Beka. Mapkcusm B Poccuu.

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

DK3aMeH

b1.0.11 TeopemuuecKue 0CHO8bl 3/1IeKMPOMEexXHUKU

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio MpemnomaBalHus QUCHUIUINHEL « TeopeTuyecKrue OCHOBHI 3JIEKTPOTEXHUKH»
SIBIISIETCS:

M3y4eHNe OCHOBHAIX IOHSTHUM, OIIpeieIeHuH U 3aKOHOB, KOTOPHIE IITMPOKO
VCIIOJIb3YIOTCS BO BCEX IOCTIENYIOMUX CIIeINaNbHBIX QUCIUIIINHAX. Vi3yueHue
«TeopeTnueckre OCHOBHI 3JIEKTPOTEXHUKKU» HaIPaBIeHO Ha Iy00KOe TOHUMaHNue U
3HaAHUE aHAIUTHYECKUX U YUCJIEHHBIX METOHOB, KOTOPhIE OMMKUCHIBAIOT ITPOIIECCHL B
37IEKTPUYECKUX LIETSAX aHaIoroOBhIX cucTeM. Kypc «TeopeTuyeckre OCHOBEI
3JIEKTPOTEXHUKH» IIpeHa3Ha4YeH TaKxXKe [ IOJIy4YeHus 3HaHUM 10 PEIIeHUI0
IPAKTHYECKUX 3a7lay, BO3HUKAMIIUX B IIPOIECCE HUCIIOIb30BAHUS COBEPIIEHHOTO
TeJIeKOMMYHUKAIIMOHHOT0 00opymoBanus. [uciumnnuia «TeopeTudyecKue OCHOBHI
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3JIEKTPOTEXHUKU» SIBIAETCS IIEePBOM OUCIUIIIMHOM, B KOTOPOU CTYOEHTH U3y4aloT
MEeTO[bl aHa/IN3a YCTPOMCTB 31EKTPO- ¥ pamrocBsi3u. OHa HAaXOOUTCS Ha CTHIKE
OUCITUIIINH, 00ecreunBammux 6a30ByI0 U CIelraIbHYI0 IOATOTOBKY CTYOEHTOB.
IucuunnruHa «TeopeTuyecKre OCHOBH 3JIEKTPOTEXHUKM» 00eCIIeYrBaeT
dbopmupoBanue pyHmamMeHTa IMOATOTOBKY OYIyIIMX CIIENUaTHCTOB U CO3[IaeT
HeoOxomuMyto 0a3y AJisl YCIIEeIIHOTO OBIafeHus IOCIeAYOUIMMU ClIelualbHBIMU
OUCIUIIIMHAMY Y4eOHOT O I1aHa.

MecTo pucuuniavHe B CTpykType OI1

HucuunnuHa «TeopeTudyeckue OCHOBH 371eKTpoTexHuku» 51.0.15 aBngeTcsa ogHOU U3
oucnuniauH o0s3aTeNbHasd 4acTh yueOHOTO IJlaHA IOATOTOBKM OaKajaBpuaTa IO
HanpaBneHuio «11.03.02 UHPOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBI3U».
VicxooHHY ypOBEHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJIXKeH obGnamaTh CTYOEHT,
IPUCTylasg K U3Y4YEHUI0 JAaHHOU OUCLUIJINHBL, OIpefesisieTcs U3YUEeHUEM TaKux
OUCIUIUINH, KaK «Briclllags MaTeMaTuka»; «MHbopMaTuKa»; «®u3mka».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Crioco6GeH UCIONIb30BaTh IOJI0KEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK X MaTEMaTUKHU
O pellleHus 3afay nHxkeHepHoU mesaTenbHOoCcTH (OITK-1)

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIe NCCIIeNOBAaHMS M UCII0Ib30BaATh
OCHOBHBIE ITpHEeMHBI 00pab0TKY U NIpefiCTaBIeHUS MTONyYeHHBIX faHHbIX (OITK-2)

CopepxkKaHue OUCLUIIINHEL

Pasmen 1. OCHOBHBIE IOHATHS, OOpeNeNleHns U 3aKOHLl TEOPUM SNIEKTPUYECKUX IeMen.
OnekTpuueckad uemnb (1), ameKTpUUEeCKUl TOK, SIEKTPUYECKOe HapsaKeHNe, SHEePrusd,

MOIITHOCTE. JIMHeNHbIe U HEeJIMHEeNHbIe 3JIeKTpuYecKue nenu. [IpuHiun cynepno3unuu. Mogens
u cxeMbl JLI. AKTUBHBIE U ITaccuBHBIE 371eMeHTH 1. 3akoHw Kupxroda. [TocnemoBaTenbHOe U
rapajienbHOe COequHeHne 37ieMeHToB JL.

Pasgen 2. AHan¥3 NTMHEVHBIX PE3UCTUBHBIX L.

MeTtone! ananmuaa Jll: MeTon 9KBHBaJIEHTHHIX TPe0Opa30BaHuiM, METOM HAJIOXKEHUS, METO]
TOKOB BETBEW, METO[] Y3JIOBBIX HAIPSIXKEHUN.

P AHanu3 rapMOHUYECKHUX K HUY B

PexXuM yCTaHOBUBIIHMXCS TapMOHHYECKHUX KoyiebaHui B I1]. MrHoBeHHAs ¥ CPeOHSIST MOIIHOCTD,
rapMoHu4Yeckue KojebaHus B aieMeHTax 1. CUMBOIMYECKUY METO] aHaIu3a
YCTAHOBHBIUIUXCS FapMOHUYecKux KoneOauuii B J1I. KoMmekCHbIE COITPOTHUBIIEHUS U
IIPOBOIMMOCTH IIACCUBHEIX 91eMeHTOB Jll. 3akoHb OMa u Kupxroda B KOMIIJIEKCHOM GopMe.
KoMmmnnekcHas, cpenHsas U peakKTUBHAasA MOITHOCTU. balaHC MOIIHOCTEN.

Paspmen 4. YacTOTHEIE XapakKTepPUCTUKH I,
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KommnekcHble mepegaTounble GyHKIUM 1. AMIIUTYIHO-4aCTOTHEE U ()a30-4aCTOTHEHIE
XapaKTepUCTUKU. Pe30HaHC HanpsixKeHUH B II0CIIeloBaTeIbHOM KonebaTeTbHOM KOHTYPE.
Paspen 5. Knaccuyeckuii METON aHAIK3a IePEX0OHEIX KomeOaHuH,

YcraHoBuBIIKECs U epexonHbie Konebanus B J1I. 3akoHbl KoMMYyTaluu. HayanbHbIE YCIOBHUS.
[Tepexomnbie U CBOOOIHEIE KOeOAHUS B IIETIH C OMHUM PEeaKTHBHBEIM 371eMeHTOM. I[lepexoaHbie
KoJyiebaHus B TIOCIIeIOBaTeIbHOM KojiebaTeTbHOM KOHTYpE.

OO61mast TPYAOEMKOCTD TUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3aueT

b1.0.12 Opzanu3auus u ynpasjieHue npednpusimusamu

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIINIUHL «OpraHu3allis U yIIpaBleHne
IPEeNIPUATUIMU» SIBISETCS:

H3y4eHNe TeOPEeTUUYECKHUX OCHOB U MOJTyYeHNe MPAaKTUYEeCKUX HaBLIKOB B 00/1aCTH
OpraHU3alluy ¥ YIIPaBIEHUS MPENNPUITUSIMY (OpraHu3alnusiMu), IpuoOpeTeHne
CTyAeHTaMH{ KOMIIJIEKCHBIX 3HAHUU O MMPUHLIMUIIAX U 3aKOHOMEPHOCTSIX
(GYHKLIMOHUPOBAHUS OpPraHu3allii KaK X035UCTBEHHOU CUCTEMBI, O METOax
yIIpaBIeHUs OesTebHOCTHIO M PECYpPCaMU OPraHU3alliy B I[EISIX IIOBHIIIIEHUS €€
3(pHEeKTUBHOCTH.

MecTo pucuuniuHe B CTpykType OI1

Hucuunnuaa «Opranu3anus U ynpasienue npepnpuatuaMmu» b1.0.13 gBnsgeTcs ogHOU
M3 OUCHUIIINH o0si3aTeNnbHas 4acTh y4eOHOTO IJlaHa MOATOTOBKMU OakKalaBpuarTa IO
HamnpaBneHuio «11.03.02 MaH)OKOMMYyHUKAIIMOHHLIE TEXHOIOTUU U CACTEMEI CBSI3U».
VicxooHHY ypOBeHb 3HAHWW M YMEHUU, KOTOPHIMU [OJIXKeH obnagaTh CTYHOEHT,
IPUCTYyIIasd K M3yUYEHUIO0 NaHHOW OUCLUIIJIUHBE, ONpefeiseTcs M3Y4eHUEeM TaKHuX
OUCLUIINH, KaK «IIpaBoBefeHUE»; «OKOJIOTUSI».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:
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- Crioco6eH ompefensiTh KPyT 3ajayd B paMKax [TOCTABIEHHOM I U BRIOMpPATh ONTUMaIbHEIE
CIIOCOOBI UX PEIIeHUs, UCXOOs U3 JeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpanuyenuit (YK-2)

- Crioco6GeH OCyIIeCTBISATh COLMAIbHOE B3aUMOJIEMCTBYE ¥ Peaiu30BbIBATh CBOIO POJIb B
komaugme (YK-3)

- Cnoco6GeH mpuHUMATh 000CHOBAHHBIE SKOHOMHYECKHE PEIIeHUs B PA3JIMYHBIX 00/1aCTsIX
xusnegesatensHoctu (YK-9)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. CyInHOCTE ¥ cofepXkKaHve OpraHu3allvi U VIIPaBlIeHUs IpedIpUaTHEM
[TonsaTtue «ynpasneHue». B3auMOCBA3b IOHATUN «yIIpaBlIeHUE» U «MEHEIXKMEHT». YIIpaBieHue

Kak (PyHKUXS U mpouecc. Bugsl yrpaBieH4eCKOU OesATeIbHOCTU. OCHOBHBEIE QYHKINHT
yIpaB/ieHUs. YIIpaBiieHUe KaK UCKYCCTBO. YIIpaBjleHNe KakK HayKa. YIIpaBjeHle OpraHu3aluuen
Kak armapar yIpaBIeHUs.

Paspen 2. TeopeTuyeckue OCHOBH YIIDaBIIEeHUS

OBoJioluA yripaBieHYeckor Mbiciu B XX Beke. [IIKoma HayYHOTO yrpaBieHus. [IpUHIUIIEL
HayuHoro MeHemxmeHnTa @.Y. Teiinopa. Kinaccuueckas (afMUHUCTpaTUBHAS) 1IKOla. Hay4yHble
TIPUHIUIIH yipaBiaeHus A.®aiond. [lIKona yemoBeYeCKUX OTHOIIIEHUH 1 TOBENEHUYECKUX HayK.
B3rnsigbl Ha ympaBieHNe B paMKaX «3aMKHYTON» CHCTEMBI. IBOJIIOINS TEOPETHUUYECKHUX OCHOB
yIIpaBeHUS BO BTOPOU IMOJI0BMHE XX BeKa. Teopuu MpUHATUS PELIeHUN U KOITUYEeCTBEHHOT0
noaxofa. CUTyallMOHHBIM TTOOXOM K yIIpaBieHuio. Teopust cTpaTeruu. Teopuu MHHOBAIUY U
JAOePCTBa. B3rnsgel Ha yIpaBleHUe B paMKaX «OTKPHITOW» CUCTeMBl. POPMUPOBAHUE HOBBIX
TIPUHIUIIOB yIIpaBneHus. [lelleHTpanu3alus CUCTEMHI yIIpaBieHus. [lonulleHTpuYecKas
CHCTeMa X031 CTBOBaHUSA. CollMaIbHO OPUEHTUPOBAHHEIE CUCTEMEI.

P KaHHe u HHOCTH VIIpaBlIeHYeCKOW JedTelbHOCTH. KBannbuKaIllnoHHE
T BaHUS K MeHeIXepaM

CywIHOCTh yIIpaBiIeHUs KaK AesSTeIbHOCTH. XapaKTepHBIe YEPTH TPy[a MEHEIKEPOB.
TBOpuUecKuil XxapaKTep yIpaBiIeH4eCcKoro Tpyga. OCHOBHOe cofiepKaHKe TPy[da MeHeIXKEePOB.
CoctaB ¢yHKuMit ynpasnenus. TpeGoBaHus, IpebsIBIseMble K TPodecCcuoHaTbHOM
KOMIIeTeHIIUM MeHemxkepaM. OCOOeHHOCTH Tpyla MeHenKepoB. Pojib MeHeIKepoB B
opraHu3zaiuy. Mofmenb COBpeMEHHOT0 MeHef:Kepa. Pa3fenenre Tpyna B yrnpasnenuu. Obume
(MuHeVHBIE) U PYHKUKMOHaIbHEIE MeHeaXKephl. CTPYKTYpHOE pa3fefieHue Tpyha B YIIpaBIeHUH.
BepTukanbHOe pa3fenieHue Tpyha. YPOBHHU yIipaBieHus. LleneBbie OpueHTHPH MEHEOKEPOB
BepxHero ypoBHsA. OCHOBHBEIE (QYHKIIMY MeHeIKepOoB CpefHero ypoBHs. [lomHOMoOYus U
(GyHKIIME MeHe[IKepoB I1epBOro ypoBHs. ['0pu30HTaNIbHOE pa3feneHue Tpyna. Kateropuu
yIpaBlieHYecKux paboTHUKOB. Koomepaliusa Tpyna B ypaBieHUN. MexaHW3Mbl KOOTlepaluu
TpyZHa B ynpaBieHuu. KoopauHaius Tpyaa B ypaBiaeHun. KoMannHas paboTa B yIIpaBieHUH.
CyIIHOCTh TIOHSTUY «TPYIIa» U «KOMaHfa». TUIIBI TPYIN B opraHu3anuy. [Ipeumyiiectsa
TPYIIIOBEIX (POpPM opraHu3auru Tpyna. 9PGeKTUBHOCTD IPYINOBOM PabOTHL.

Pa3pen 4. OCHOBHEIE TOHATHA NIPOLiecca YIIpaBIeHUusS

CyurHocTs 1polfecca ynpasieHus. Cxema Ipoliecca IPUHATHS YIIPaBieHYeCKUX pelleHuH.
CocTaBHbIE YaCTH MIPOllecca IPUHSITUS YIIpaBIeHYECKUX pelreHul. [ToHITUs «mmpobieMa» u
«BO3MOXKHOCTB». [TpaBuna GopmynupoBanus nmpobneM. CymHOCTh TPOOIEMHOM CUTYaLUH.
YyacTHUKM Ipoliecca NpuHATUSA penreHui. CyObeKTH pelieHus. [I[peuMylnecTBa ¥ HEOOCTATKU
WHOUBUAYaIbHBIX pelteHuii. [I[peuMyliecTBa ¥ HEOOCTATKU TPYIIIOBOTO MIPUHSATHUS PEIIeHUH.
Buprl penienuii B 3aBUCHMOCTH OT CTEIIEHU YYaCTHS MTepCoHaNa OpraHnu3anuu. [IoHsTHe
«yIIpaBJIeHUYeCKoe pelteHue». TpeboBaHUs, IPEIbsBIsIEMbIE K YIIPABIEHUYECKUM PEIIeHUIM.
®akTOpHI, OKa3bIBAKIINE BIUSHUE Ha yIIpaBlieHuecKue pelnenus. Knaccudukaius
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yIIpaBleHYEeCKUX pelleHui. [I[porpaMMupyeMble 1 HEIPOrpaMMUPyEMEBIE PEIIeHUs.

Pasgen 5. ba30Brle KOHIIENNVU ¥ METOOUKYU IPUHATHAS YIIPAaBIeHYECKUX DellleHUI

Ba3oBble KOHIENINY IIpOIlecca MPUHATHS pellleHu. MHTYUTUBHEBIN TOAXO[ K IPUHSATHUIO
pelieHui. PanroHanbHas MOfeNnb Iporecca NPUHATUS PElIeHNH. JTallbl Ipolecca NPUHATUS
peleHuny B KIacCu4eckou Momenu. lleny v KpuTepuu OLiEeHKH NeulCcTBUN. Kputepuu-
OTpaHUWYEHUS U KPUTEPUH-ONTUMU3auuu. OrpaHUYeHUs B UCIIOIb30BAHUY PalliOHAIbHOU
MOZENY NPUHATHS pellleHu. ATbTepHaTUBHBIE MO/ IIpollecca MPUHATUS pellleHu. Mopenb
OTpaHMYEHHOU palMOHAIbHOCTH. YIOBJIETBOPUTEIbHOE pellleHre. PeTpoCceKTUBHAS MOEb.
MeTops! ynipaBineHusi. O0iieHayYHble METOOH yIIpaBieHusa. CuCcTeMHBIN 1Toaxon. KoMIieKCHBIN
noaxon. MopgenupoBaHue. JKOHOMUKO-MaTeMaTAUYECKEe METOIbl. DKCIIepUMEHTHPOBaHME.
KOHKpEeTHO-UCTOPUYECKUY ITOAXO0H. MeTOabl COLMOIOTUYECKUX UCCIIef0BaHui. MeTonb
yIpaBleHusl PyHKIMOHAIbHEIMU ITOACUCTEMaMHU OpraHu3auuy. MeTonbl BEIIIOTHEHUS 00X
GyHKUKY yIpaBiieHusi. MeTonsl pemieHus npooieM. [IpuyuHHO-CIIeCTBEeHHAS AuarpaMma.
MeTon HOMUHABHOM TPYNIIOBOY TeXHUKU. [[enb@uilcKuil MeTOn. MeTon MO3roBOM aTakKH.
MeTtoq nepeBa peleHun.

Pa3pen 6. [InaHMpoBaHue U CTpaTerus YIPaBIeHUs NPeAIPUITAEM

CylHOCTh IJIaHUPOBaHUSA B opranu3anuu. [InaHupoBaHue Kak Ipolecc yinpasiaenus. CucreMma
[IJTaHOB OpraHU3alliy. BUbI II71TaHOB OpraHu3anuy 10 AJIMTeIbHOCTY IIJIaHOBOT0 IIepuoa.
CoBpeMeHHEIe TIOOXOAH! K CTpaTern4eCKOMY IIJIaAHUPOBAHUIO U €T0 POJIK. BUAEI [17TaHOB 110
YPOBHSM OPraHU3alMOHHOIO0 IJIaHUPOBaHud. Llenu opraHu3auuu. CyIIHOCTh KaTeropuu
«MUCCUs» opranu3auui. [Ipasuna popmynupoBaHus MUCCHH. [I0HATHE «CTpaTeruYeCcKoe
BuneHue». OnpeneneHue MOHATUS «1eJIU» OpraHu3anuu. TpeOoBaHUs, yUUTHIBa€MbIE TIPU
pa3paboTke 1eseit. Kputepuu Kinaccudukaiyy 1 IpynnupoBKy 1enel. [lepeBo menen
opraHu3aluu. [IpyHIUIE TOCTPOEHUS AepeBa Lejen. CucTeMa yIpaBieHUs 110 LeJsaM.
[TprHIUIEI CUCTEMBI YIIPABIEHUS 110 LeIAM. JTallbl IPoliecca YIpaBIeHUs [0 LEeJISIM.
Konnenmnus ynpasneHus o pe3ynabTaTaM. [IpernMylecTBa 1 HeJOCTaTKN CUCTEMEI YIIPaBIeHUS
no mensaM. Ctparerus opranu3auuu. OnpeneneHue NOHATUS CTPATETUHN. JTalbl U 371€EMEHTH
MOJIe/IM CTPaTern4ecKoro yipapneHus. AHamuTrdeckKas padoTa mpu BeIOOpe u 060CHOBAHUM
crpareruu opranusdanuu. SWOT-aHanu3 u Matpuiia BKI'. MHCTpyMeHTEl peanu3alun
CTpaTern4eCKux IjIaHoB.

Paspen 7. CTpyKTypa ylipaBieHUs OIPeONPUATUS

CTpyKTypa yIlipaBiieHus KakK 4aCTh OPraHU3alOHHON CTPYKTYpPHl. B3auMOCBS3b MeXAY
OpraHU3allMOHHOM CTPYKTYPOX U CTPYKTYPOU yIIpaBiieHus opraHu3anvei. OCHOBHbIE TOHATUS
CTPYKTYPHI yrpaBieHus. CyITHOCTb MMOHATUMN IIOJTHOMOYHUS», KOTBETCTBEHHOCTD»,
«JeerupoBaHue» U «BnacTb». OCHOBHEIE XapaKTEPUCTUKYU CTPYKTYPHI yIIpaBiaeHus. [I[puHIUIEL
IIOCTPOEHMS CTPYKTYP yIpaBleHus. TUIIOBEIE IOAXO0b! K TIOCTPOEHUIO CTPYKTYP YIIpaBIEeHUS.
dopmupoBaHUe NepapxXxudecKux CTPYKTYP yipasneHus. KoHuenmus 010poKpaTHIeCcKou
CTPYKTYpHI yrpaBneHus. opMupoBaHue OpraHudYeCKUX CTPYKTYp ylnpaBiaeHus. TpeboBaHus,
IIpenbsABIseMbIe K OPraHU3allMOHHEIM CTPYKTypaM yIpaBjieHusl. MeTonbl yIIpaBIeHus.
OpraHu3alliOHHO-PACIOPSAOUTENIBHEIE METOABL. JKOHOMUYECKUe MeTOnbl. [IpaBOBbIE METOIHI.
ConuanbHO-ICUX0TI0TUYEeCKYUe MeTonbl. CTUNU yIIpaBieHus. BUAEL CTPYKTYD YIpaBeHUs
opranusanuei. ®akTopkl, BIUSIONIKE Ha BEIOOP BULI CTPYKTYPHI YIIPaBI€HUS OpraHu3alue.
CutyauuonHsle ¢pakTopsl Beibopa. Pasgenenue paboT Mo yIpaBieHuIo. YPOBEeHb LIEeHTpalIu3aluu
U JelleHTpanu3anuu. MexaHU3Mbl KOOpOUHAUKU. BUNEI CTPYKTYp yIpaBlieHus. JINHENHO-
GyHKLIKOHANbHAS CTPYKTypa yIpaBieHus. [IuBU3M0OHANIbHAS CTPYKTYypa YIIPaBIeHUSI.
[IpoekTHas CTPyKTypa yIpaBieHus. MaTpuuHast CTPYKTypa yIpaBJIeHU.

p OYHKIMY MOTUBALIVY B VIIPABIEHUY NIPEONPUATAEM

CywHOCTh MOHATHSA «MOTUBaLuA». OnpeeneHre MOTUBALIUM KaK IIpoliecca. JTallbl Iporecca
MoTuBanuu. OCHOBHBEIE TEOPUM MOTHUBAIIMK. MoTHBaIus 1o moTpedHocTsM. [Tupamuma
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noTpeOHOCTeN. Teopus MOTUBAIUY Yepe3 uepapxuio norpebHoctei A.Macmoy. Teopus Tpex
noTpebHOCTeN. [IByx(haKToOpHas Teopus MOTUBaIUU. [ MrueHn4Yeckrue GpakTophl. PaKTOPH
MoTHBaUuu. [IpouieccyanbHble TEOPUU MOTUBALIUK. Te€OpUS OXKUAaHUN. Teopus
crpaBennuBocTU. KoMIieKCHas mpoueccyanbHas Teopusi MoTuBanuu. OCHOBHEIE METOMBI
MOoTHBaUuu. [IpuHyKOeHne KaK MeToq MOTHBaluu. CyIITHOCTh BO3HarpaXaeHus KaK MeToga
MoTuBanuu. ConumapHOCTh KaK METO[l MOTHUBalluK. MeTo MOTHBAIMU IIPUCIIOCO0IEHNeE.
Cucrema HenlpepLIBHOTO 00y4eHUs KaK (pakTop MoTUBaIuu. [IupaMuia pa3BUTHUS HaBLIKOB
MeHenxKepa. CoBpeMeHHbIEe TTOAX0OH K 00yueHuio MeHemxKepoB. Nuddeperuranusa o6ydeHnus
MeHeIKepoB.

Pa3pen 9. OyHKIIMY KOHTDPOIA Ha DPEOIPUATHI

CyiIHoCTh KOHTPOJIS KaK yIIpaBleHYeCKoN AeATeIbHOCTH. KOHTPOIbh KaK QyHKIMS Ipoljecca
ynpasnenus. PakTopsl, onpenensonye 3QpPeKTUBHOCTb KOHTPOJISA. JTAlbl IIpoliecca KOHTPOJIS.
Bupnel KOHTPOIS B opraHu3aiuu. CTpaTernyeckKuil, TaKTUYECKUY U OIlePaTUBHLIN KOHTPOJIb.
[TpenBapuTenbHBEIN, TEKYIIMY U 3aKJIIOUUTEIbHEIA KOHTPOJIb. Knaccudukaims KOHTPOIIS 0
GyHKUKMOHANBHEIM nofcucTeMaM. OCHOBHBEIE METOMBI KOHTPOJIA B opranu3anuu. OO0Iie MeTOOk
KOHTDOJISl. BeHUMapKuHT KaK MeTO[ KOHTPOJIS B OpraHu3aluu. ToTaabHbIM KOHTPOJIb KauyecTBa
U TOTAJIbHBIM MEHEIXKMEHT KauecTBa.

P 1 HOCTb, METOJIBL HK{ U U3MePeHUs KTHBHOCTY VIIPABIIEHUS

CymaocTs «addekTa» u «IdPppekTuBHOCTU». [IoHATHE «9()PPEKTUBHOCTD YIIPaBIEHUSI».
Heo6xogumocTh ouieHKY 3 (HeKTUBHOCTH yIpaBieHus. [loka3aTenu n3MeHeHus
abdexTuBHOCTH yIpaBneHus. OueHka 3¢ (HeKTUBHOCTU OPraHU3aliil 3aKPEITOTO TUIIA.
[Toka3zaTenu 3KOHOMUYECKOU 3(PheKTUBHOCTU. M3Mepenre 3PEKTUBHOCTH Ha OCHOBAHUH
OLICHKM Ka4eCTBa TPyHOBOU Xu3HU. OueHKa 3¢ ()EeKTUBHOCTH OPraHU3aIuil OTKPHITOrO TUIIA.
9ddeKkTUBHOE yIpaBlieHWe OpPraHU3aldsIMU. 3afaud MEHEIXKEePOB 10 3hPEeKTUBHOMY
ornepaTUBHOMY (DYHKIIMOHMPOBAHUIO OPraHU3alui. 3afaudl MeHEeIXKepOoB 0 3hPeKTUBHOMY
CTpaTern4eCKOMYy Pa3BUTHIO OPraHU3alui.

OO6I1mast TPYAOEMKOCTD TUCITUIITHHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.13 KomnoHenmuwl 3/1€eKMPOHHOU MeXHUKU

Ilenu ocBOEHUS OUCHUUIIIUHEL

Lensro ImpenogaBaHusd OUCIUIIIINHBI «KOMITOHEHTHI C—)J'[GKTpOHHOfI TEeXHUKU»
ABIIAETCA:

O3HAaKOMJIEHHNE C Ha3HA4YE€HUEM, KHaCCI/I(l)I/IKaI_II/IefI U OCHOBHBIMHU IIdpaMe€TpaMu U
XdapaKTEepuUCTHKaMH KOMIIOHEHTOB QHGKTpOHHOﬂ TEXHUKH, 0003HAYEHUEM UX B
KOHCTpYKTOpCKOfI OJOKYMEHTaIluu.

MecTo pucuunauHel B CTpyKType OI1

22




HMucnunnvHa «KOMIOHEHTH 31eKTpPOHHOU TexHuUKKW» B1.0.15 gBnsgercs ogHOU U3
OUCIHUIININH 0083aTeNbHON YacTH y4eOHOTro IjaHa NOATrOTOBKM OaKallaBpuaTa IO
HanpaBneHuio «11.03.02 UHGHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUXA U CUCTEMBI CBI3U».
VicxoOoHHY ypOBEHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasgd K U3Y4YEHUI0 JAaHHOUW OUCLUNJINHBL, ONpefesisieTCs U3YUEeHUEM TaKux
OUCIIMIIIINH, KaK «BrICIIass MaTeMaTHKa»; «OU3uKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUILIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNAX KOMIIETEHITNN:
B cootBeTctBHET ¢ PTOC:

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE HCCIIENOBAHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0GeH TpUMEHSITh METOMBI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeICTaBIIeHUS B
TpebdyemoM popmaTe nHGOPMAIIUK U3 PA3IMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas IPH
3TOM OCHOBHEIE TpeOoBaHUs WHGOPMaNoHHOM 6e3omacHocTH (OITK-3)

CopepxkaHue OUCIUIIINHEI

Paspen 1. O6iue cBemeHust 06 91EKTPOHHBIX KOMIIOHEHTaX
OCHOBHBIE THUITHI 3JIEKTPOHHBEIX KOMITOHEHTOB. CTPYKTYypa apTUKYy/Ia KOMIOHEHTa. THITHI

YIIaKOBOK 3JIEKTPOHHBIX KOMIIOHEHTOB.

Paspen 2. Pe3ucToph

Hasnauenue. Knaccudukanuusi. YcnoBHo-rpadrudeckoe 06003HaUeHUE B 3JIEKTPUYECKUX CXEMaX.
YcnoBHOe 0003HaUeHKEe B KOHCTPYKTOPCKOM NOKyMeHTaluu. BykBeHHO-1IM(ppoBasi MapKUPOBKa
pe3ucTopoB. LIBeToBast MapKupoBHKa. CTaHOapTHBIE 3HAUYEHUS CONIPOTUBIIEHU. MapKUPOBKa
YUII pe3UuCTopa.

Pasgen 3. KoHmeHCaTOPH

Hasnauenue. Knaccudukaius. Y cinoBHO-Tpadudeckoe 0603HaUeHHe B 9IeKTPHYECKHX CXeMax.
O603HaYeHNe KOHEHCATOPOB B KOHCTPYKTOPCKOM MOKyMeHTauuu. CpaBHUTEbHAS
XapaKTepPUCTUKA KOHOEHCATOPOB (KepaMuyeCKuX. TAHTAIOBBIX, alTlOMUHUEBBEIX SMT-
KOHMIEHCATOPOB). Pa3aMephl KOPITyCOB KOHAeHCaTOPOB. CTaHOapTHLIE 3HaYEeHUS EMKOCTH.

P 4. Tpan MaTODHL ¥ u

Hasnauenne. Knmaccudukanus. YcinoBHO-rpadudeckoe 0003HaueHHE B 3JIEKTPUYECKUX CXeMaX.
YcnoBHOe 0603HaueHNe B KOHCTPYKTOPCKOM JOKYMeHTaluu. TUllbl KOHCTPYKLIUN
TpaHCchHOPMaTOPOB.

Pazgen 5. [1onynpoBOOHUKOBEIE IUOIBI

Haznauenue. Knaccudukanus. YcinoBHo-rpadudeckoe o6o3HaueHue B cxeMax. OCHOBHBIE
napaMeTpsl. Tunsl KOpnycoB. CBETOOUOMEL.

Paspmen 6. TpaH3KWCTOPHL

Ha3nauenwue. YcnoBHO-Tpaduueckoe obo3Hauenue. Knaccudukanus. Cucrtema
o0o03HauyeHus1.OCHOBHEIE TTapaMeTpPEL. THIIB KOPIIYCOB.

Paspmen 7. UHTerpaabHble MUKPOCXEMEI
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Tumnsl KopmycoB. TemnepaTypHble frana3oH npuMeHeHuss UC u yciioBHOe 0003HaYEHHUE.
Pasgen 8. KoMMyTalyioHHEIE YCTPOWCTBA

Ha3nauenue. Knaccudukanusi. YcnoBHo-rpadudeckoe ob6o3naueHne. OCHOBHEIE ITApPaMEeTPH.
Pene. [TepekmioyaTeny. Pa3bEMbI(COETUHUTEIIH)

OO61mast TPYAOEeMKOCTD HUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

3auer

Bb1.0.14 Mamepuanasl 3/1eKMPOHHOU MEXHUKU

e ocBOEHHUS OUCHUIIIUHEL

Llenbio MpernomaBaHus QUCHUIIINHEL «MaTepuastbl 3JIeEKTPOHHON TeXHUKU»
SIBIISIETCS:
V3yueHue CTPOEHUS ¥ CBOMCTB MaTepHasioB, Hauboiee MPUMEHSIEMEIX B
pafroTeXHUKe, 37IEKTPOHUKE U CMEXKHHBIX 00J1acTaX, GopMUpOBaHNE YMEHUN
IIPaBUILHOTO BEIOOPA MaTeprabHOM 6a3kl I MOCTUKEHHUS ITOCTAaBIEHHBIX HIeJIeH.

MecTo pucuuniavHel B CTpyKType OI1

IOuciunnuia «MaTepuanbl 31eKTPOHHOUW TexHUKU» B1.0.13 sgBnsieTcsd OOHOU U3
OUCIHUIIINH 00s3aTeNbHON YacTH y4eOHOTro IjaHa IOATrOTOBKM OaKallaBpuaTa IO
HamnpasneHuio «11.03.02 MHPOKOMMYyHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMEI CBSI3U».
VicxoOHHY ypOBEHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyNlasgd K U3Y4YEHHUIO JaHHOUW AUCLUIJINHBL, OINpefesisieTCs MU3YUeHUEeM TaKux
OUCHUIIINH, KaK «BrICllasg MaTeMaTuKa»; «®usnka».

TpeboBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH caMOCTOSITeIbHO ITPOBOAUTD 3KCIIePUMEHTAIbHBIE UCCIIEOBAaHNUS M UCIIOJIb30BATh
OCHOBHEHIE ITpHEeMBI 00pa00TKY U MIpeiCTaBIeHUS MMONyYeHHBIX faHHbIX (OITK-2)

- CriocoGeH MPUMEHSITh METOIH! [TOMCKA, XpaHeHUs:, 00pa00TKHU, aHanu3a U MPefiCTaBIeHNS B

TpedyemoM popmaTe nHGOPMAIIUK U3 PA3IMUYHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH

3TOM OCHOBHBIE TpeOoBaHus nHGopMaImoHHou 6e3onacHoctu (OITK-3)

CopepxkaHue OUCIUIIINHEI
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Paspen 1. BRemenue. HasHaueHue, Knaccudukalms, CTPOEHNE MaTepranoB. 3aBUCUMOCTD

CTPOEHHs ¥ CBOMCTB MaTEPHAJIOB.
[TpegMeT OUCHHUIIIMHE ¥ ee 3afa4yu. PoJlb MaTepHUaoB B PAa3BUTUHU 3JIEMEHTAPHON 0a3bl

anekTpoHuku. OOuMe CBeIeHUsI 0 CTPOSHUH TBEPOLIX TeJl. XUMHUYecKas CBSI3b U BHYTPeHHEee
CTPOEHUE, UX BIUSHKE Ha CBOUCTBa MaTepranioB. OCHOBHBIE IIPECTaBIEHUS O 30HHOU TEOPUU
TBepAbIX Ten. Knaccudukaiys MaTepuasioB 3JIEKTPOHHOM TEXHUKHU.

Pasgen 2. [IpOBOOHKUKOBEIE MaTepHATHL.

[Tpupofa 371eKTPONPOBOTHOCTY MaTepuasoB. Knaccudukaiys MpoBOIHUKOBEIX MaTEPHUATIOB.
CTpyKTypa MeTaioB U CIJIaBOB. BiusiHue nmpuMecen Ha 3JIEKTPUYECKUe U 9KCIJTyaTalluOHHbIE
CBOKMCTBA. 3aBUCUMOCTD yIEIbHOTO COIPOTUBIIEHUS OT TeMIlepaTypbl. CBEPXIIPOBOOUMOCTb.
3aBUCHMOCTDL CBOKCTB IIPOBOJHHUKOB OT PAa3MEPHEBIX ITapaMeTpoB. KOHTaKTHas pa3HOCTh
MMOTEHIINANIO0B, TepMO-I]IC 1 TepMOIapHI.

Paspen 3. [1onynpoBOOHMKOBLIE MaTePUAIIBL

Oco6eHHOCTH CTPOEHUS IIOJTyIIPOBONHUKOBLIX MaTepuanoB. COOCTBEHHbIE U TPUMECHEIE
MIOIYTIPOBOAHUKH. TeMIiepaTypHas 3aBUCAMOCTh IIPOBOJUMOCTH IIOIYIIPOBOAHUKOB. Ih(deKT
Xona B OTYIPOBOOHUKOBLIX MaTepranax. i3MeHeHe CBOMCTB MOTyITPOBOTHUKOBIX
MaTepHasioB B CUIILHOM 3JIEKTPU4YeCKOM 1ojie. OCHOBHBIE IIOIYIIPOBOAHUKOBEIE MaTepHaIbl: UX
ocobeHHOCTH, 0071aCTU MPUMEHEHU S, CIIOCOOHI TIOTy4YeHu .

Pasmen 4. 91eKTPOM30NI1IMOHHBIE MAaTEPUATIBI

[TonsTHE MONSIpU3alluK. Bumsl monsipu3anuu AU31eKTPUKOB. OCHOBHEIE XapaKTEPUCTUKYU
OUBIEKTPUKOB (9JIEKTPOIIPOBOIHOCTD, TUIJIEKTPUUECKHUE TTOTEPH, ITpo0oit). Kimaccudukanus
OUSNEKTPUYECKUX MaTepruanoB. MeToabl HCCIeOBaHUS AUSIIEKTPUKOB U OMpefeNieHus ux
rmapaMeTpoB.

Paspen 5. MarHvTHEIE MaTE€pPUATIEL

Knaccudukaiys BeIecTB 0 B3aUMOMIENCTBUIO C MarHUTHBIM T1oJieM. [Iprpona MarHeTu3Ma
TIPUPOOHLIX ¥ UCKYCCTBEHHBIX MaTepuanoB. HaMarauuuBanue. MarHUTOMATKHAE U
MarHUTOTBEPAbIe MaTepuabl. [[puMeHeHe MarHUTHBEIX MaTepPUaoB.

P HoBeijimnye HapaBIeHUd W TeHIEHIIUN BUTHSL KTPOTEXHUYECKOT
MaTepHaloBeIeHNs

Bo3MoxXHOCTH IIepexofia OT MUKPO- K HaHO3JIEKTPOHUKE. OCHOBHEIE MTOJIOXKEHHUS MOJIEKYISIPHOU
3JIEKTPOHUKM.

OO1mas TPyA0EeMKOCTh AUCIUIIINHEL
72 gac(oB), 2 3ET
dopma IpOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.0.15 Teopus eeposimHocmetll u MameMmamuieckKasi cCmamucmuka

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio MpenofaBaHus QUCHUIUINHEL « Teopusi BEPOSITHOCTEH M MaTeMaTHYeCcKas
CTATUCTHKA» SIBIISIETCS:
dbopMmupoBaHue pyHOaMeHTa MOATOTOBKY OyAyIIKUX CIeINaruCcTOB B 00J1acTh
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BBICIIIEY MaTEMATHKH, a TaKXKe, CO3IaBaTh HE0OX0mUMYI0 6a3y MJIs YCIIEITHOT0
OBJIQ[IeHUS TIOCTIEYIOIIUMYU CIIeNUaTbHBIMK TUCIUIIIMHAMY Y4e0HOT0 IIIaHa.

MecTo gucuuIIAHLL B CTPyKType OI1

Hucuunnuaa «Teopusi BepOATHOCTEM M MaTeMaTudeckKasd cratucTtuka» b1.0.12
SIBISIETCSI OOHOM M3 MUCIUIIIWH 00s3aTenbHass 4acTh y4eOHOTO IJIaHA MOATOTOBKH
O6akanaBpuarta 1o HampaBneHuio «11.03.02 MHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHUCTEMBI CBsI3u». VICXOOHBIM YPOBEHb 3HAHUM UM YMEHUM, KOTOPEIMU [OJIXKeH 00j1amaTh
CTYHOEHT, NPUCTyNasd K U3YUYEeHUI0 JaHHOU OUCLUIIIAHEL, ONpeNenseTcs U3y4yeHueM
TaKUX OUCIUILIINH, KakK «BrICIIas MaTeMaThKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH MCIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK U MaTeMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHocTH (OITK-1)

CopepxkaHue OUCIUATIIMHEL

P 1 YaWHEI BITHS

OCHOBHBIE TTOHSTHS TEOPHH BePOSITHOCTEH. COOBITHS. BeposTHOCTE COOBITHS. CTAaTUCTUYECKUH
IIOOXOM K OIIMCAHUIO CIydYalHBIX gBJIeHU. HermocpeacTBeHHOe OnpeeieHre BePOSTHOCTEN.
JneMeHTH KOMOWHATOPHUKY. Pa3MeleHus, IepecTaHOBKY, coueTaHus1. AnreOpa COOBITHIH.
AKCHOMEI TeOpHUM BepOosATHOCTeN. OCHOBHEIE TEOPEMEI TEOPHUH BEPOSITHOCTEM: TeOpeMa
CJI0KEHHUS BEePOSITHOCTEMN, TeOpeMa YMHOXKEHHUS BePOSITHOCTEX, (PopMyia MOJTHOK BEPOSITHOCTH,
TeopeMa runote3 (popmyna baiieca). [locnenoBaTenbHOCTh HE3aBUCHMBIX UCIIBITAHUM.
Pacnpenenenue [lyaccoHna. JlokasibHas U MHTerpajbHas TeopeMbl MyaBpa-Jlamniaca

Pa3pen 2. CnyyaiiHble BEIMYUHEL

[IMCKpeTHEIE ClIydyaliHble BeJIMUUHEL. Pacnpenenenre JUCKPETHOU CIy4YallHOU BEJIMYKHEIL.
HemnpepriBHEIE ClTy4aiiHble BeTUYUHEL. [I7I0THOCTE ClIy4ailHOU BeTUYUHEL. OyHKIUS
pacnpeneneHusi. YuCI0BEe XapaKTePUCTUKY CIIyYalHBIX BeTU4YuH. MaTeMaTiuieckoe
oXupmaHue. MOMEHTHI BTOPOTO OpsSAKa. 3aKOH PaBHOMEPHOM IIJIOTHOCTH. 3aKoH [TyaccoHa.
OpHOMepHOE HOpPMalIbHOE pacipeneneHue.

Pa3pen 3. MHOrOMepHEBIe CAyYalHble BeJIMYUHEL

CucTeMHl CTy4alHBIX BEJIUUMH (CIy4YaliHble BEeKTOPHI). OYHKIMS pacupefeneHus. Y CIIOBHEIE
3aKOHH paclpeneieHus. 3aBUCUMble M He3aBUCUMEIE ClIyYaliHble BeTUYHUHBL. YU CIIOBHIE
XapaKTEPUCTUKU CUCTEMBI OBYX CIyYaWHBIX BeTUUYUH. KOPPEIIIIMOHHBIN MOMEHT.
KoadhduimenT koppensaiuu. HopManbHbIM 3aKOH Ha IJI0CKOCTH. BEpOSTHOCTE IONaflaHus B
0071aCTh MMPOU3BOJIBHON (DOPMEI.

Paspen 4. [IpenenbHbIe TEOPEMEL TEOPUN BEPOATHOCTEN

[TpenenbHbIEe TEOPEMBI TEOPUU BeposiTHOCTeH. HepaBeHCTBO YeOriieBa. 3aK0H GOIBIINX YUCE.
Teopema bepuymnnu. LlenTpanbHasa npenenbHas TeopeMa
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Pazpgen 5. [lenu MapKoBa

OCHOBHBIE TTIOHATUS TEOPUHU CIIy4alHBIX IIPOLeCcCOoB. MapKOBCKUe Ipolecchl. CBOUCTBA U
BEPOSITHBIE XapPaKTEPUCTUKH

Pasgen 6. MaTemMaTnyecKas CTaTUCTHKA

OcCHOBHBIE 3a[layy MaTeMaTU4YeCKOU CTaTUCTUKU. CTaTucTU4YeCcKasd QyHKIUSA pacupeneieHus.
Cratuctuyeckuit psn. ['mcrorpamma. O6paboTka oneiToB. OIEHKH [JIST MaTEMaTUYECKOTO
O0XUOaHUA U Oucrepcun. [loBepuTenbHbEIE MHTEPBAH U JOBEPUTEIbHEIE BEPOSITHOCTH.
BripaBHUBaHME CTaTUCTAYECKUX PSAmoB. Kputepuu cornacus ([Tupcona, ®uiepa, Konmoroposa,
CThIOEHTA).

Pa3pen 7. MeTonbl n3y4eHNs CTaTUCTUYECKUX 3aBUCAMOCTEN

[TousiTue Koppensguuu. OIeHKN TECHOTH CBI3U. PerpeccroHHbINM aHanu3. CTaTUCTUYEeCKUM
aHaJIu3 Mojenen.

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

3aueT

B1.0.16 MukponpoueccopHblie ycmpolicmea

LTenu oCBOEHUS MUCLUIIIAHEL

Llensro npenogaBaHus QUCLHUIIIMHL « MUKPOIIPOLIECCOPHEIE YCTPOUCTBA»
SIBISIETCS:

dbopMupOBaHUE Y CTYIEHTOB IIPodheCCHOHAIbHOM KOMIIETEHITNY B 0071acTH
MHUKPOIIPOLIECCOPHBIX YCTPOKUCTB, YTO IIO3BOJIUT UM IIPOEKTUPOBATh YCTPOMCTBA I10001
CTEIEeHU CJI02KHOCTU COBPEMEHHBIMU METOaMMU.

MecTo pucuuniavHel B CTpykType OII1

HucnunnuHa «MukpomnpoueccopHbsle ycrtpouctBa» B1.0.16 saBnaseTcs OQHOU U3
OUCHUININH 0043aTeNbHON YacTH y4eOHOro ImjaHa INOATrOTOBKM OaKallaBpuaTa IO
HanpasneHu0 «11.03.02 UHPOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBI3U».
VicxooHHY ypOBeHb 3HAHWW M YMEHUU, KOTOPHIMU [OJIXKeH obnamaTh CTYOEHT,
IpUCTynasg K M3y4YeHUI0 JaHHOU OUCIUIIINHEL, ONpefessieTcsd U3ydeHUEeM TaKux
pucuunvl, Kak «MHpopMaTuKa»; «KOMIOHEHTE 371€KTPOHHOU TEXHUKU».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

Hpouecc N3y4YeHUud JUCHUIIIIMHEL HAIIPABJIEH Ha (bOpMI/IpOBaHI/Ie ClIeJyIOoIInX KOMHeTeHI_II/II;I:
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B cootBeTctBuE ¢ PTOC:

- Crioco6eH MOHUMATh MPUHIUIE PAOOTE COBPEMEHHBIX WH(GOPMAIIMOHHEIX TEXHOJIOTHH U
HCIIOJNIb30BaTh WX [JIS pellleHus 3afay npodeccuoHanbHou aestenbHocTd (OITK-4)

CopepxkaHue OUCIUTIINHEL

Pasmen 1. Beegenune

CoBpeMeHHas 37eMeHTHas 0a3a MUKPOIIPOLIeCCOPHOM TexHUKHU. OCHOBHBIE CTPYKTYphl BUC.
Knaccudukauus nuppoBEX YCTPOKUCTB

Pasmen 2. Kom6GruHaIMoHHBIE IH(QPOBLEIE YCTPOKCTRA.

Onpepenenne KIIY. OCHOBHEIE IIPUHITUIIEI CHHTE3A.

Pasmen 3. [TocrmenoBaTeNnbHOCTHEIE ITHPPOBLIE VCTPOUCTRA.

Omnpepenenue ITI11Y. OcHoBHEIE CTPYKTYpHI [IL1Y. KoHeuHnble aBTOMATEHL. POJIb KOHEUHBIX
aBTOMATOB B CXeMaxX MUKPOIIPOLIECCOPHBIX YCTPOUCTB.

Pazmen 4. MukponpolleccopHas CUCTEMA.
CTpyKTypa MHKPOIIPOLIECCOPHOM CUCTEMEL. TUIIBI apXUTEKTYPhl MUKPOIIPOIIECCOPHBIX CUCTEM.

Pasmen 5. YcTpoicTBa MaMsATH.
CTpyKTypa maMsaTHd MUKPOIIPOI[ECCOPHOM CUCTEMBI. THIIE TaMATH.

Pa3pen 6. MUKDOIIPOIIECCODHL.
Tunel apxXUTEKTypEl MUKpoIpolieccopoB. CTpykTypa RISC-mporeccopa.

Pasgen 7. YcTporicTBa BBOIA-BEIBOMA.
OcHoBHbIe mpuHIUITE 00MeHa. CTpykTypa USB.

OO61masi TPYyI0EeMKOCTb TUCIUTTTAHEL
108 gac(oB), 3 3ET
dopMa MPOMeXKYTOYHOM aTTeCTAllUN

3aueT

b1.0.17 Mempoao2usi, cmaHdapmu3auusi u cepmuduxkauus

ITenu oCBOEHUS MUCLUIIINHEL

Llenbio mpemomaBaHus QUCITUIIIUHLL « MeTPOJIOTHs, CTAaHIaPTH3AUs U
cepTudUKAIUI» IBISETCS:

obecneuenne TpeboBanuu 'ocymapctBeHHOro OOpa3oBaTENIbHOIO CTaHapPTa K
YPOBHIO ITOATOTOBKY OaKaaBPOB B 06/1aCTH METPOJIOTHH, CTAHOAPTU3AIIUYU U
ceprudukaryu. Jucuunimia «MeTpoIorus, CTAaHIAPTU3AIUSA ¥ CePTUDUKAIIAS»
MOJIXKHa CIT0COOCTBOBATDH PACIIMPEHMIO 06IIEro TEXHUYECKOT0 KPYro30pa CTYNEeHTOB,
PA3BUTHIO UX TBOPUECKHUX CIIOCOOHOCTEH, YMEHHUIO TBOPUECKH IPUMEHSTh U
CAMOCTOSITEJILHO TTOBBIIIATH CBOM 3HAHMUS.

MecTo pucuunIuHLL B CTPyKType OI1
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HucuunnuHa «MeTponorus, craHgapTu3anusa u ceprudukanusa» b1.0.12 gnsgercs
OJHOM M3 OUCLHUIIINH 0053aTeIbHON YacTU y4eOHOro MjlaHa IIOAT0TOBKY OakalaBpuaTa
o HanpasneHuio «11.03.02 MapoKOMMyHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3U».

VcxomHBIM ypOBeHb 3HAHUM U YMEHHU, KOTOPBIMU [OJXKeH obnagaTh CTYHOEHT,
IPUCTyllasgd K U3Y4YEHUI0 JAaHHOUW OUCLUNJINHBL, ONpefesisieTCs U3YUEeHUEM TaKux
OUCLUIJIMH, KaK «BrIClllag MaTeMaTHKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUILIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNAX KOMIIETEHITNN:
B cootBeTctBHET ¢ PTOC:

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE HCCIIENOBAHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

CopepxkaHue OUCIUIIINHEI

Paspen 1. BReeHve B IUCHUNINHY.
BeepneHue B pucnumnnnny. OnpeneneHrie TEpPMUHOB: METPOJIOTHS, TEXHUYECKOE PETyIUPOBaHIUE,

CTaHOApPTH3alMs, TOATBEPKIEHNE COOTBETCTBUS, CepTUUKanus. 3HaueHue 3TuX o0nacrein
3HaHUS NpU pa3paboTKe, TPOU3BOACTBE U IKCIIyaTalluy TeIeKOMMYHUKAI[MOHHOTO
000py[OBaHUS U CPECTB U3MEPEHUH.

Pasgen 2. OCHOBHI METDPOIOTHUH.

OCHOBHBIE TEPMUHH U OIPeeNeHus: B 0071aCTU METPOJIOTHU. ['0CyapCTBEHHAS CUCTEMA
obecreyeHus1 eQUHCTBA u3MepeHuit. CucreMa eguuul] Benuuud CH. PaaMepHOCTH eOUHULI.
Bupbl cpencTB u3MepeHuil. ITaNoHkl U paboune cpeacTBa udaMepenuit. Knaccudukanus
METO[IOB U CPeNCTB u3dMepeHuil. Knaccudukaius norpemnoctei. CuCTeMaTUYECKUE
norpemHocT. Ciay4yaliHble IOTPELIHOCTY, JOBEPUTEJIbHAS BEPOSITHOCTD U JOBEPUTEIbHBIN
VHTepBai. Pe3ynbTaT u3MepeHus U ero MOrpeIrHocTh. IIorpeHoCT KOCBEHHBIX U3MEPEHUN.
CyMMUpOBaHUeE MOrpeIIHocTer. HopMupyemble METPOJIOTAYECKME XapaKTEPUCTUKY CPEACTB
“3MepeHu. Knaccel TOYHOCTU CPEeNCTB U3MepeHuu. [IpaBuiia peacTaBlieHus pe3yibTaToB
u3MepeHud. [loHATHE HEOIIPEeNEIEHHOCTH pe3yabTaTa U3MEePEHUN.

P HOBEI TEOPHUHU IIOTPENTHOCTEN.

Knaccudukarus norpemHocteir. CucTeMaTH4ecKue U Clly4aHble MOTrpeInHoCTH. CIIoco0b!
OLIEHKH TOYHOCTH (HEONPeelEHHOCTH) U3MEPEHUM 1 UCIIEITAaHUU. Pe3ynbTaT u3MepeHus.

Paspen 4. ViamMepuTenbHEIe Tpeo0pa30BaTeIy IepeMeHHOI0 HalPSIXKeHNsI ¥ ToOKa. BobTMeTE

Y aHaJIM3aTOPHL CIIEKTPa.
KonuuecTBeHHBEIE XapaKTePUCTUKY IIEPEMEHHOT0 HAlIPSXKEHUs ¥ TOKa. BlusiHue apaMeTpoB

BXOMIHBIX IeTIel BOJIbTMETPOB U aMIIePMETPOB Ha IOTPEIIHOCTh U3MepeHus. 3MepuTenbHbIE
mpeobpa3oBaTeny TePpeMeHHOT0 HalpsSIKeHUs B IIOCTOSHHOE: CPEeIHEBHIIPSIMIIEHHOTO 1
CpegHEeKBaipaTUYeCKOTo 3HaUeHU, MUKOBLIE IeTEKTOPHL. [IpaBuio rpagyupoBKu. « OTKPHITEIE»
U «3aKpHIThIe» BXOOH IPUOOPOB. MaTeMaTu4ecKrue MOOEed BOIbTMETPOB ¥ aMIIEPMETPOB.
Brnussaue ¢GopMbl cUTHATA Ha MOKa3aHus ITpubopoB. Oco0EeHHOCTH U3MEPEHUS HAMPSIKEeHUS Ha
BBICOKMX YaCTOTaX. TUIIOBEIE CTPYKTYPHBIE CXEMHBI BOJTBTMETPOB U aHAIM3aTOPOB CIEKTPA.
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Pasgen 5. AHanorosele ¥ 1UGPOBEIE OCIUIIOrPaQHL.

Hab6momeHne, n3MepeHre U UCCaeqoBaHue (GOPMbI 9JIEKTPUYECKUX CUTHanoB. Kinaccubukanus
ocuumnorpaoB. AHalIOTOBEIE OCIUIIIOTPadhl, TUIIOBasA CTPYKTYPHAsA cXeMa, METPOJIOTUYECKHe
XapaKTepUCTUKHU. ['eHepaTOpHl TIMHEWHOW pa3BePTKYU (HEIPEPLIBHOM, XKAYIIeH, 3alePKaHHOM).
PexuM BHemtHel pa3BepTku. Ociunnorpadudeckue uaMmepenus. L{udppossie ocuummorpadel,
CTPYKTypHas cXeMa, IPUHIUIIEL pab0TH, METPOIOTUYECKHE XapaKTEePUCTHKH, TPEUMYIIeCTBa
10 CPaBHEHUIO C aHAJIOTOBLIMU OCIUJITIOTpadaMu.

Pa3pen 6. [TudpoBble U3MepeHX YaCTOTHI, Ieproaa, UHTEePBAIOB BpeMeHN.

MeTopnb! 1TM(POBHIX U3MEPEHUN YaCTOTHOBPEMEHHEIX IIapaMeTPOB CUTHAIOB: YaCTOTH,
mepuofa, UHTEPBaJIOB BPEMEHH, OTHOIIEHUS 4acTOT. CTPYKTYpHBIE CXEMBI 3JIEKTPOHHOCUYETHAIX
YacToToMepoB. OTOPHLEIE TEHEPATOPHl. MCTOYHUKY MMOTPEIIHOCTEN U UX HOPMUPOBaHUE.

Pazgen 7. OCHOBHEIE IMPUHITATIEI TEXHAYECKOTO PETYIINPOBAHNA. OTeyecTBeHHA,
MeXIOVHaPOOHAd W MEXTOCYNAPCTBEHHAA CTAHOAPTUI3AINA. HOETBGQ}KEGHI/IG COOTBETCTBUA U
CEPTUPUKAITHSA.

[TpaBOBHIE OCHOBHI TEXHUYECKOTO perynupoBanusi. OCHOBHBEIE IPUHIUIILL U TEOpeTHYecKas 0a3a
cTaHgapTu3anuu. Bunsl crangapToB. OTe4eCcTBEHHAs U MeXAyHapPOOHas CTaHAapPTU3allus B
M3MEPEHUSIX U TEXHOJIOTUUECKUX MpolieccaX. PoJib cTaHOapTU3aluy B IIOBLIIIIEHUY Ka4eCTBa,
6e3011aCHOCTY ¥ KOHKYPEHTOCIIOCOOHOCTH IPOAYKLIUY, B Pa3BUTUHN HAYYHO-TEXHUYECKOTO U
9KOHOMMYECKOTO COTpynHUYecTBa. CepTuduKkaius Kak GopMa MoATBePXKIAEHUS COOTBETCTBUS.
[TpaBOBbIE OCHOBHI, CUCTEMEI, CXEMBI U 3Talbl cepTuduKanuu. OpraHsl 10 CEPTUPUKAINY U UX
akkpepurtauus. CepTuduranuus CpefCcTB U3MepeHuH, CPeICTB CBSI3H, Pafu03JIEKTPOHHBIX
CPE[CTB.

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

3auer

b1.0.18 Teopemuueckue 0CHO8bl paduomexHuUKu

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenbio penofaBaHus OUCHUIIINHEL «TeopeTHdyecKrue OCHOBH PafAOTEXHUKH »
SIBIISIETCS:

OcBoeHVEe OCHOB TEOPUH OEeTEPMUHUPOBAHHBEIX CUTHAJIOB, METOMIOB aHall3a
JTUHENHBIX U HeJTMHEeWHBIX I1ellel, MPUHIUIIOB IIOCTPOEHUS U PYHKIIMOHUPOBAHUS
Pa3NUYHbIX YCTPOKCTB, UCIIOIb3yEMBIX B COCTaBe PaAUOTEXHUYECKUX CUCTEM.

MecTo gucuunauHbl B CTPyKType OI1

Hucuunnvaa «TeopeTrnyeckrue OoCHOBH paguoTexHuku» B1.0.18 saBngeTcs ogHOU U3
OUCHUIIINH 00s3aTesbHas 4acTh y4eOHOTro IJjlaHa MOATOTOBKM OakKalaBpuaTa IO
HanpasneHuio «11.03.02 MHPOKOMMYyHUKAIIMOHHLIE TEXHOJIOTUU U CACTEMEI CBSI3U».
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VicxooHHY ypOBeHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasgd K U3Y4YEHUIO JaHHOU AUCLUIMJINHBL, ONpefesisieTcs U3YUEeHUEM TaKux
OUCLIUIININH, KaK «Teopus BEPOSATHOCTEM W MaTeMaTH4eCKas CTaTUCTHUKa».

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBieH Ha GOpMUPOBaHUE CIIeAyIOMNX KOMIIETEHITIN:
B cootBeTctBUET ¢ PTOC:

- Crioco6GeH MCIIONIb30BATh MOJI0XKEHUS, 3aKOHBI 1 METOIbEI €CTECTBEHHBIX HayK ¥ MaTEMaTUKU
I pellleHus 3afay nHxkeHepHoU mestenbHOoCTH (OITK-1)

- Crioco6eH caMOCTOSITeIbHO ITPOBOAUTD 3KCIIePUMEHTAIbHBIE UCCIIEOBAaHUS M UCIIOIb30BATh
OCHOBHBIE ITpHEeMBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

CopepxkaHue OUCIUIIINHEI

Paspen 1. PagroTexHu4YecKre CUTHATIBL M YCTPOUCTRA.
Panmorexumueckue curHaibl. PaguoTexHunueckue nenu. Panmorexuuueckue CUCTEMHEL.

Knaccudukauus paguoTexHudeckux cucteM. CTPYKTypHasl cxeMa CUCTEMEI epefadu
rHpopmanuu. [Ipobremsl obecriedenns: 93PPeKTUBHOCTH PAfUOTEXHUYECKUX CUCTEM

Pasgen 2. CBoMCTBa HeTePMUHUPOBAHHBIX CUTHAJIOB

MaTemaTHu4yecKue MOIeNIM CUTHAI0B. MaTeMaTU4eCKUe MOEeN CUTrHanoB. Kinaccudukanus
CUTHAaJOB.Ypasgoiue (MOOynupyoIye). BEICOKOYacTOTHEIE HEMOOY/IMPOBaHHBIE CUTHATIHL.
MopynupoBaHHbIE CUTHAIH (PaguoCUTHAIH). [IpuMepsl HEKOTOPHIX CUTHAJIOB, UCIIOIL3yEMEIX B
pamuoTexXHUKe. XapaKTEPUCTUKU CUTHAJOB. [[eOMeTpUuYeCKre METOMIb B TEOPUM CUTHAJIOB
Pasgen 3. CneKTpanbHBIA M KOPPENANNOHHBIN aHall3 CUTHAJIOB

O6006uenHbI psag Pypre. CucTeMa OpTOTOHANBHBIX GYyHKIMI U psan Oypre. CBoMCTBa
000061eHHO0T0 psima Oypbe. [apMOHUYECKH CIIEKTPAIbHEIA aHATU3 TePUOOUYECKUX CUTHATIOB.
Tpuronomerpuueckas ¢popma psga @ypre. CrIeKTPhl YETHHIX U HEYETHHIX CUTHAJIOB.
Kommnnekcras ¢opma psapma Oypre. ['padudeckoe npencraBierne CiekTpa Iepuoguieckoro
CUTHasa. [apMOHMYECKUM CIIEKTPaAJIbHBIN aHa/lu3 HEIIEePUOOUYECKUX CUTHAJIOB. CieKTpaibHas
XapaKTEPUCTUKA HETIEPUOAUYECKUX CUTHAIOB. AMIINTUTYOHBLIN U (ha30BBIA CIIEKTPH
HEINepUoguuecKoro curtana. CrekTpaibHas IJIOTHOCTh YETHOTO U HEYETHOT'0 CUTHAJIOB.
OTnuyus crieKTpa NepUuoguYecKoro CUTHaja OT CIeKTpa HellepuoguyecKoro CUTHaa.
CroiicTBa npeobpa3oBanusi Pypre. OnpeneneHne CIeKTPOB HEKOTOPHIX CUTHAJIOB. CIIEKTP
K0JI0K071000pa3Horo (rayccoBa) uMnysnbca. CekTpasnbHast MIOTHOCTH - GYHKIUU. CIIeKTp
GYHKIIMY eIUHUYHOT0 CKadyKa. CIIeKTp IIOCTOSTHHOTO BO BpeMeHH curHana. CIekTp
KOMIIJIEKCHOU 9KCIOHEHTH. CIIEKTp rapMOHNYECKOro curuana. CneKkTpanbHas IIOTHOCTh
NIPSIMOYTOJIBHOTO BUAEOUMITyIbca. CrieKTpasbHas IJIOTHOCTh IIPOM3BOJIBHOTO IEPUOANYECKOTO
curHana. CnekTpanbHas IJIOTHOCTh CUTHANa BUOa Sin X/x. KoppensiuoHHbI aHalllu3 CUTHAJIOB.
O6mue nonoxeHus. CBOWCTBa aBTOKOPPENSALAOHHON QYHKIMU. ABTOKOPPEIAIMOHHAA PYHKIUS
[IepUOJUYECKOr0 CUrHana. ABTOKOPPEIIUOHHAs QYHKINS CUTHAIOB C JUCKPETHOU
CTPYKTypou. BlauMokoppensiuuoHHas PyHKIKS CUTHAJOB. [IpefcTaBneHne IepuogudecKkoro
CUTHaJla. DHEPreTUUYEeCKUN CIIeKTP U aBTOKOPpeNsuroHHas PyHKIMSA curHana. [[uCcKpeTu3anus
¥ BOCCTAHOBJIEHUE CUTHAJIOB II0 TeopeMe 0TCcueToB. TeopeMa KoTenbHUKOBa. [JUCKpeTU3anus
CUTHAaJla C KOHEUHOU OIUTENTbHOCThI0. CIIEKTP OUCKPETU3UPOBAHHOTO CUTHAla

Paspen 4. O01iue cBeIeHUs 0 PagUOCUTHANIAX
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Papguocursanel ¢ aMIIMTYQHOU MOOYJIALUend. AMIUIUTYAHO-MOLY/IMPOBaHHEIE CUTHAJIHL.
CrnekTpasnbHbY aHanmu3 AM-cursanos. BekTopHOe NpefcTaBieHye CUTHala C aMIIUTYJHOU
Mopaynsuuen. JHepretuka AM-curHana. banancHas aMnnuTtygHas Mogynsanusa. OgHOIONIOCHAsS
Monynsauus. PamrocurHarnisl ¢ yrinoBou Mmogynsiueii. Obume cBefeHust 00 YrI0BOM MORYISLIUHU.
dazoBas momynsanus. YacToTHas Mogynsauus. CieKTpalbHbIM aHaIu3 CUTHAJIOB C YTJI0BOX
MOAyJ[Lyen. YIioBasg MOOYIALMS IOIUTapMOHUYECKUM CUTHaIoM. CpaBHEHNE aMIIJIUTYOHOM,
($a30Boi1 1 YaCTOTHOU MoAynsAnui. UMnynbCHas MOAYIALus. Buasl UMIy/IbCHOU MO,
CnekTp Konebauuii mpu AUUM. MmynbCHO-KofoBas (Iu@poBasi) MOOYISALKS. Y3KOII0JIOCHEIE
curHasnsl. O61uue cBefeHus 00 Y3KOIOJIOCHEIX CUTHaNaxX. AHaIUTU4eCKui curian. CBoKCTBa
aHaAJIMTHYECKOr'0 CUTHaJla

Pasgen 5. JInHelHbBIe PAagNOTeXHUYECKNE IIeTU U UX XapPaKTEePHUCTUKH

JIuHelHbIE PAIMOTEXHUYECKHE LIeNH U UX XapaKTepucTtuku OOIIMe CBeOeHUs 0 TMHEWHBIX
mensx. OCHOBHbBIE XapaKTEPUCTUKY JTUHENHBIX 11enel. XapaKTePUCTHUKH B YaCTOTHOU 00/IacTH.
BpeMeHnHble xapakKTepucTuku. [TuddepeHIupyoias 1 UHTErpupyolas IemH.
Ouddepennupyromas nenb. UHTErpupylomas mensb. GUnbTp HUXKHUX 4acTOT. [lapanneabHbIi
KoyeGaTebHEIA KOHTYP. Ycunutesnu. [IIMpoKOIONIOCHIHM YCUTUTEb. PE30HAHCHBIN YCUTTUTEb.
JIuHelHbIEe PafUOTEXHUYECKHUe ey ¢ 00PaTHOM CBSI3b0. YaCTOTHAS XapaKTePUCTHUKA IETH C
oOpaTHO¥ cBg3b10. CTabunu3anus koadpduurenta ycunenus. Koppekuus aMIauTygHO-
YaCTOTHOM XapaKTepUCTUKH. [ToflaBieHre HETMHEWHBIX UCKaXKEeHUM. YCTOMYUBOCTD LIeIel C
00paTHOM CBSI3BIO.

P MeTonpl aHAIK MHEeWHBIX ITelen

ITocTaHoBKa 3amauu. TOYHBEIE METOMOBI aHATM3a IMHEWHBIX Henel. Knaccuuecku MeTof.
CoexkTpasnbHEIA MeTon. Bpemenuo# metop. [IpubiukeHHEIE METOIL aHAIN3a JIMHEHHEIX IIeTIeH.
[TpubnuKeHHBIN CIIeKTPaIbHEIM MeTon. MeTom KOMIIJIEKCHOU orubaroriei. MeTonq MrHOBEHHOM
4acTOTH. [IpoxoXkaeHre aMIIIUTYIHO-MOY/IMPOBAaHHOTO CUTHAJIA Yepe3 U30UpaTelbHYIO IeTlb
Paspmen 7. HenvHeliHbIe paguOTeXHUYECKNE ITEIN ¥ METOOL UX aHaar3a

CBOICTBA ¥ XapaKTEPUCTHUKH HEJTMHEHHEIX Ierne. Crioco0bl almpoOKCUMAaIlu XapaKTePUCTUK
HeJIMHENHbIX 3JIEMEHTOB. AIIPOKCUMAIs CTeIIeHHBIM IIOJIMHOMOM. KyCOYHO-TMHEHas
anmpoKcuMaIius. MeToqbl aHaIM3a HeTMHeWHEIX 1emnel. Ob1ee pelleHre 3agadyy aHalu3a
HenmuHeWHOoU nenu. OnpenesieHre CIeKTpa TOKa B HEMTMHENHOU IIeTH MTPYU CTETIEHHON
anmpoKCUMAaIMX XapaKTEPUCTUKHU. [apMOHWYECKHM CUTHAI Ha BX0oAe. burapmonuueckuu
CUTHaJ Ha Bxope. OnpeneneHue ClieKTpa TOKa B HeIMHEMHOU 1eNH IIPU KYCOYHO-IMHEUHOU
anmpoKCUMAIINU XapaKTePUCTUKHI

Paspen 8. HenuHeliHble TpeoOpa30BaHus CUTHAJIOB

HenuneliHoe pe30HaHCHOE YCUJIEHUE CUTHAJIOB. YCUJIEHUE B IMHEMHOM peXuMe. YCusaeHue B
HeJIMHEWHOM pexXuMe. YMHOXKeHNe YacTOThl. AMINIUTYAHad Moxynaius. O0mue cBegeHus 0
aMIIUTYIHOM Momynsiuuu. CxeMa ¥ peXKuUMHl Pab0TH aMIIJIUTYOIHOTO MOAYJISTOPa.
XapaKTepUCTUKH aMIJIUTYIHOT'O0 MOTYJISITOPa. bamaHCHBIN aMIITUTYIHBIA MOOYIISITOP.
AmnnuTtynHoe meTekTupoBaHue. O0KMe CBeNeHUs 0 NeTEKTUPOBAHUU. AMIITUTYIHBINA IETEKTOP.
Brimpsmnenue KoneOauuii. OOIIHe CBeIeHus 0 BHIPSIMUTENIIX. CXeMbI BEITPSIMUTEIIEH.
Yrnosast momymnsimusi. OO1ue TPUHIKIIE TOTyYeHUs] CUTHAJIOB C YTI0BoM Momynsiuuei. ®a3oBrie
MOAYJISITOPEL. YaCTOTHEE MOOYNISATOPEL. [IeTEKTUPOBaHKE CUTHAJIOB C YTJIOBOM MOMOYISIEH.
OOI1m1e TPUHIUITH JeTEeKTUPOBAHUS CUTHAJIOB C YII0BOM Momynsinuel. ®a30Bbie JETEKTOPHI.
YacToTHbIe geTeKTOpH. [Ipeodpa3oBaHue YacTOTH. [IpUHIMIE TPe0OPa30BaHusI YaCTOTHL.
CxeMmnl mpeobpa3oBaTesiei 4aCTOTH

O61mast TPyA0EMKOCTb OUCIUTITAHEL

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

3auer

b1.0.19 CxemomexHukKa

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio IpenofaBaHus OUCHUIIINHEL «CXeMOTEeXHUKa» SIBIISIETCS:

M3y4eHNe U 0CBOEHNE METOOB pealn3alii COBPEMEHHEIX CXeMOTEXHNYECKUX
peleHuit 1 0COOEHHOCTEN IIOCTPOEHUST CXEM aHATIOTOBBIX U @HAJIOTO-IIM(POBHIX
3JIEKTPOHHEIX YCTPOXCTB, OCYIIECTBIAIOMINX YCUIeHNe, Tpeobpa3oBaHue U
(GUIbTPAIKIO0 CUTHAJIOB.

MecTo gucuunauHb B CTPyKType OI1

IOucuunnuHa «CxemoTtexuuka» 51.0.19 aBiasieTcst OMHOM U3 OUCIUIIINH 00513aTEJIbHON
YacTH y4eOHOTO IJlaHa NOATOTOBKM OaKajaBpuaTa 0o HampaBieHuio «11.03.02
NHQOKOMMYHUKAIMUOHHEIE TEXHOJIOTUHX M CHCTEMBI CBA3uU». WCXOOHBIA YPOBEHb
3HAHUM ¥ YMEHHUU, KOTOPLIMU MOJIXKeH 00jlagaTh CTYHNEHT, MPUCTYIas K U3YYEHHUI
NAHHOM OUCLHUIINHEL, ONPeaensaeTCs U3y4eHneM TaKuX OUCLUIIIKAH, KaK « KOMIIOHEHTEHI
37IEKTPOHHOU TEXHUKU»; «TeopeTudecKrue OCHOBH 3JIEKTPOTEXHUKH».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuE ¢ PT'OC:

- Cnoco0eH caMOCTOATENbHO IPOBOOUTH SKCIIePUMEHTaIbHEIE UCCIIeOBaHUS U UCIIONIb30BaTh
OCHOBHEIE ITpHEMbI 06pa00TKM U MPeCTaBIeHNs MONTyYeHHBIX faHHbIX (OITK-2)

- Crmoco6eH MOHMMATh MIPUHIUITE PabG0TH COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUN U
KCIIONb30BaTh UX OJIS pellleHus 3afad npodeccroHanbHou gesatenbHocTy (OI1K-4)

CopepxkaHue OUCIUIIINHEI

Paszgen 1. OCHOBHEIE TeXHUYECKHE [TI0Ka3aTeIn YCUIUTEIbHBIX VCTPOKCTB
HasHaueHue U KinaccuuKalis aHaIOTOBhIX YCTPOMCTB yCUIeHUs U Tpeobpa3oBaHus CUTHATIOB.

[Tpoliecc ycuneHus, CTPYKTYPHAs CXeMa YCUIUTENISI, SKBUBaJIeHTHbIE CXeMBl HICTOUHUKOB
curHasa u Harpy3ku. OnucaHue B YaCTOTHOM U BpeMeHHOM o0nacTax. KoadgduimeHT nepegaun
10 HaIpSKEeHUI0, TOKY, MOIITHOCTU. BXOIHOE U BRIXOTHOE COIIPOTUBIIEHUS aKTHBHOIO
yeThpexmnomocHuKa. Koapduiment HenuHuenHbIX ucKaxeHu. AUX u @YX koaddunmrenTa
ycunenus. [lepexogHasi XxapaKTepUCTHKA YCUIIUTENS U ee NCKaXKeHUS.

Pa3pen 2. DkBUBaNeHTHEIE CXEeMBI U YCUIeHNe CUTHala
VneanbHble aKTUBHEIE YETHIPEXIIOMIOCHUKY. 3aBUCHMEBIE UCTOYHHUKY KaK MOJIe/T TPAH3UCTOPOB
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U OIIePallMOHHEIX ycunuTeneu. CxeMoTexHUYeCKasl peanu3anysl 3aBUCHMBIX NCTOYHUKOB.
CxeMBbl BKJTIOUEHHU S, 3aMellleHUs], 9KBUBaJIeHTHEIE ITapaMeTPH M MaTPUIIBl OUIIONIIPHBIX U
IIOJIEBBIX TPQH3UCTOPOB. YaCTOTHEIE ¥ BDEMEHHEBIE XapaKTEPUCTUKY YCUTTUTENEeH, UX
B3aMMOCBs3b. CxeMa 3aMelleHusl TPaH3UCTOPHOT0 KacKazia ¢ 00IUM SMUTTEPOM, O0IIUM
KOJUIEKTOpOM, o01ie 6a30i. CxeMbl 3aMellleHNnsI KaCKaZloB Ha II0JIEBEIX TPAH3UCTOPaX.
BrnusHue napa3uTHEIX eMKOCTEH Ha YaCTOTHBIE XapaKTEePUCTUKHU ycuneHus. Idpdekt Mumnnepa.
MHorokackagHble CXeMbl YCUTTUTENIeY Ha OUIIONIAPHLIX U MT0JIEBEIX TpaH3ucTopax. Koppekius
YaCTOTHBIX XapaKTEPUCTHUK.

Pasgen 3. OOpaTHas CBA3b B 3IEKTPOHHBIX YCTPONCTBaX

Ompepenenue, BUAB 00paTHOM CBA3H, CTPYKTypHas cxeMa ycunurtens ¢ OC. KonudecTBeHHas
ouerka OC. [TeTneBoe ycunenue. YaCTOTHEIE XapaKTePUCTUKY TIETIEBOTO ycuneHus. [IoHsaTre
ycrouuyuBocTu ycunurens ¢ OC. Kpurepuu Haniksucrta. [luarpammel boge. 3anace
ycronuuBocTu. MakcumasnbHasgs OOC. BausHue OC Ha BHeIlIHNE U BHYTPEHHNE LIYMEBL U
HeJIMHelHbIe UCKaXeHusa. YacToTHEEe XxapakTepucTuku ycunurens ¢ OC. Onpenenenue
BXOIHOTO U BEIXOOHOTO conpoTtuBnenuu ycunutensa ¢ OC. Ctabunuzanus pabodyell TOYKHY C
ITOMOIIIBIO OTPHUIATENIbHOM 06pAaTHOM CBSI3U. IMUTTEPHAS U KOJJIEKTOPHAS CTabuIu3aIus.

P 4. OYHKIIOHAIbHEL bl H KTDOHHBIX CXeM

HasHaueHue, CBOICTBa U CTPYKTYpa UHTETPANIBHOTO ONEPALMOHHOTO YCUIIUTES.
[Mpuniunuansaasa cxema OY. Bxoguou muddepeHnnanbHei Kackan. KackogHas cxema.
TokoBoe 3epKaso. YIpolleHHas 95KBUBaJIeHTHAA CXeMa 3aMeIlleHus ONepPaluoOHHOTO YCUTUTEIA.
Pacuet cxem Ha OY B guana3oHe HU3KUX 4acTOT. YacToTHEIEe XapakTepuctuku OY. Koppekuus
YaCTOTHHIX XapakTepuctuk, Bnusaue OOC. UHTerpatop, guddepeHiizaTop, CyMmMaTop.
Kommapartop Ha 6a3e OY. Henunetnsie amemeHnTs B e OOC QY. [Iperu3noHHBIN
BBIIPSIMUTEND, TUKOBHIM JIETEKTOP CUTHAJIOB, CXeMa BEIOOPKU-XpaHeHus. JlorapudpMuyeckuit u
9KCIIOHEHUIUAJIbHBIYA YCUNUTEND. [lepeMHOXKUTENL CUTHAIOB. CxeMa BHIOOPKU-XpaHEHUS U
aHaJoro-1u¢poBoro npeobpasoBaHus.

OO6I1mast TPYAOEMKOCTD TUCITUIITHHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auyeT. KypcoBou MpoeKT

b1.0.20 Couuonoeus

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenpio IpemofaBaHus QUCITUIIIAHEL « COIMOIOTHS» SIBIISIETC:

BocmuTaHue 0TBETCTBEHHEIX YIEHOB 00IIEeCTBa, TOHUMAIOIINX CBOE MECTO B
COLIMANTbHOM CHCTEeMe, CIIOCOOHEIX 0JTaroyCcTpauBaTh COIMAIBHYIO, 9KOHOMUYECKYIO,
TIOJIUTUYECKYIO, KYJIbTYPHYIO CPENY U CO3HATEIbHO PellaTh 3afadu 06IecTBEHHO-
HNCTOPUYECKOTO 3HAYCHHUS.

MecTo pucuunauHel B CTpyKType OI1
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Oucnunnuua «Comuosnorus» 51.0.20 saBiseTcs OOHON M3 OUCHUMIINH 00s3aTEIbHOMI
yacTH y4eOHOTO IJlaHa NOATOTOBKM OaKajaBpuaTa o HampaBieHuio «11.03.02
VHDOKOMMYHUKaLIMOHHbIE TEXHOJIOTUM U CHCTEMHl CBSI3U». M CXOOHBIN ypPOBEHbD
3HAHUM U YMEHUU, KOTOPLIMU MOJIXKeH o0jlagaTh CTYNEHT, MPUCTYIas K U3yYEeHUIO
NaHHOW OUCLUIIINHEI, ONpefensaeTCcs u3ydeHneM TakKuX AUCLUIIINH, KaK «Ounocopus».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH OCyIIeCTBIIATh COLMANbHOE B3aUMOIECTBYE U Pealu30BEBaTL CBOIO POJIb B
koMmaHnge (YK-3)

- Cnnoco0eH BOCIPUHUMATh MEXKYJIbTYPHOE pa3HooOpa3ue 00IIecTBa B COLUATBHO-
HCTOPUYECKOM, 3TUYECKOM U ¢punmocodpckom kKoHTekCcTax (YK-5)

- Crmoco6eH GpopMUPOBaTh HETEPIIUMOE OTHOIIEHNE K KOppyniuoHHoMy nosenenuio (YK-10)

CopepxkaHue OUCIUTIINHEL

Pasgen 1. MecTo conmonoruu B cucreme Hayk. [IpeaMeT, MeTO, aKTyaIbHOCTh
MOJIOTUYECKOr'0 U BaHUSA

MecTo COIMOIOTUY B CUCTeMe HayK. [IpeaMeT cOnmuoIoruyecKoro uCCiegoBaHus: ColraabHas
CTPYKTYpa, COIMasbHble (PYHKIIUY, COIIMAIbHBIE U3MeHEeHUsA. MeTObl COIMOJIOTNYeCKOT0
HCCIeqoBaHus: HabmogeHue, Opoc, SKCIePUMEHT, apXUBHbIE H3LICKAHMS, KOHTEHT-aHaIu3,
GbOoKyC-TpymIbl. JIMYHBIM, TPYIIIOBOM, 00IIECTBEHHBIN aCIEKThl aKTYaTbHOCTU COIIMOJIOTHUH.
Paspmen 2. UCTOpHSA COLIMOIOTUA

OcHoBononoxenus couunonorun O.Kounra. Popmarivonnsi mogxon K.Mapxkca u ®.9Hrenbca.
9Bomonnonu3M I'.CrieHcepa. 3. [[IOpKreM 0 COMUIAPHOCTH, 9KOHOMHUKE ¥ MOPaIbHOM
co3HaHKU. M. BeGep 0 B3aUMOCBSI3M MeXOY PeNIUTHel 1 9KOHOMUKON. M.MaKIIioeH,
9.Toddnep, M.Kactensc o mocTuHOyCcTpUanbHOM 0011ecTBe. OTeyecTBEHHAs counonorus: I1.A.
Copoxkul, U.C. Kon, B.A. dmos.

Paspen 3. ConpanbHasg cTpaTuduKalmsg. I1eMeHThl COIIMalIbHON CTPYKTYPHI

ConuanbHas cTpaTudukanus. [lapaMmeTpsl HepaBeHCTBA B 00IIECTBE: 9KOHOMUUECKHUE,
MIOIUTUYECKHUe, COLIMaNbHble, KyIbTypHBlE. CIIOCOOR M3MepeHHs CTpaTU(PUKAIIUHY 110 J0X0AaM.
CouuanpHBIU cTaTyc. Pa3HoBUOHOCTHU cTaTyca. CollanbHas pPojb. PosieBoil KOHGIUKT U
poJieBas HalpsKeHHOCTh. CYITHOCTD ¥ IPU3HAKY COLMAIbHOU IPynbl. COLUOIOTUS MaJlbIX
rpynn. ConuanbHBId UHCTUTYT.

Pazgen 4. Commonorus ceMby 1 Opaka. [leMorpaduyeckas nuHaMuKa B Poccun. MupoBas
memorpadus.

CeMbs KaK COIMANIbHBIM UHCTUTYT. OYHKIIMU CEMbU. DBOJIOLUS CEMENHBIX popM. MHCTUTYT
Opaka. CtatucTrka OpakoB 1 pa3BomoB B Poccun. CTaTHCTHKA POXIAEHUH U cMepTel B Poccum.
MupoBas geMmorpadus. MurpaldoHHEE IIPOLIECCH B COBPEMEHHOM MUpPE. OTHOC, HApOX, Hallus,
00II1eCTBO.

P [TonuTHYeCKKre NHCTUTYTHL TBa. JKOHOMHUYECKHNE UHCTUTYTHI TB
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CyurHocTh ¥ pYHKIIMY IOCYIapCcTBa B 00IIeCTBEHHOM cucTeMe. Pojb 610pOKpaTuu B
obeclieyeHNY S9KOHOMUYECKHUX, IOTUTUYECKUX, COLIMAIbHBIX IIPOLIecCOB. M3mepxKKY
OI0pOKpPaATUYECKOTI0 yrpaBiaeHusi. YacTHasi COOCTBEHHOCTD, PEIHOK. OCOOEHHOCTH ITPOM3BOAICTBA
¥ moTpe0ieHus B Pa3BUTHIX CTpaHaX. Kpu3uc KoprnopaTUBHOCTH.

Paspen 6. Counonorusg KynbTyphl. Penurus. MckycctBo. Hayka. MHCTUTYTH 06pa3oBaHus 1

30PaBOOXPaAHEHMUS.
B3auM0oCBA3b BHOAIOIINXCS SIBIEHUN TYXOBHOM XU3HU C 9KOHOMUKOM, ITIOJIUTUKOH,

IIOBCEIHEBHOCTHI0. DBOIONUS XyNOXKECTBEHHHIX CTUIeN KaK OTpaxkeHue 00IIeCTBEHHBIX
OoTaceHuu U oXKugaHuu. XapakTep U (OpPMBI COBPEMEHHOM PEIUTUO3HOCTH. MeCTo HayKu B
coBpeMeHHOM o0mmecTBe. OOpa30BaTeNbHbINM UHCTUTYT KakK yCJIOBUE COL[UAIbHOTO
BOCIIPOM3BOACTBa 001lecTBa. [l0HATHE 3M0POBLS, CTAHOBJIEHNE UHCTUTYTa 3[[PABOOXPAHEHHUS.

Paspen 7. Conmanu3zanuusi. HopMaTHBHO-ITPABOBEIE OCHOBHI 00111eCcTBa. COllManbHEIE IEBUALINYT U

COIIMAaNIbHBIA KOHTPOMIE.
CyIIHOCTb colManu3alldi, ee 3afadu U sTanbl. Ponb ceMbH, mKonsl, CMU, 5KOHOMUAYECKUX U

IIOJIMTHYECKUX MHCTUTYTOB B IIPOIEeCCe COLMAIN3allu JINYHOCTH. HpaBOBaﬂ CUCTEMa
06H.IeCTBa, HPAaBCTBEHHOCTh, 3TUKET. HpeCTyTIHOCTb, dHOMHUA. @OpMH COIMAJIBHOT'O KOHTPOJIA.
HpO(bI/IJ'IaKTI/IKa OJEBUAHTHOT'O IIOBENEHUA.

OO1mast TPyA0EMKOCTh AUCIUIIIMHEL
72 gac(os), 2 3ET
dopMa MpoOMexKyTOUHOHM aTTECTALUN

3auer

b1.0.21 OcHo8blI KOHCMPYUPOBAHUs1 U MEXHO0.,/102UuU NPou3e0dcmea 3,1eKmpOHHbIX
cpedcme

Llenu ocBOeHUS OUCLIUIIIUHEL

Llenbio npemnomaBaHus OUCHUATIIMHEL « OCHOBBI KOHCTPYUPOBAHUS U TEXHOJIOTUHU
IIPOM3BOICTBA 3JIEKTPOHHKIX CPEIOCTB» SBJISIETCS:

dbopMupoBaHe 3HAHUM 0 METOAX KOHCTPYUPOBAHUS, KOMIIOHOBKY U TEXHOJIOTUU
M3TOTOBNIEHUST 3MEKTPOHHBIX CpeAcTB (OC) pa3nuyHOro Ha3HaYeHUS U PAa3IMYHBIX
CTPYKTYPHBIX YpOBHeH, 3amuThl PAC 0T mecTabunu3upylomux GakTopoB C
WCII0Ib30BaHNEM MH(MOPMAIIMOHHLIX CPENCTB P o0ecleYeHny 3aJaHHbIX IToKa3aTesen
KayecTBa U3aenusi, Tpe0oBaHUWM HAJEKHOCTH, SPTOHOMUKHY U [U3akHa.

MecTo pucuuniuHe B CTpykType OI1

HOucuunnvaa «OCHOBEL KOHCTPYUPOBAHUS U TEXHOJOTUU MPOU3BOACTBA 3JIEKTPOHHKBIX
cpenctB» 51.0.21 gBnsgeTcd OofHOW K3 OAUCHUIIIKAH 0053aTeIbHOM YaCTU y4eOHOTO
ImjlaHa TNOATOTOBKM OakKanaBpuaTa @O0 HanpaBrneHuwo «11.03.02
MHpOKOMMYHUKAIIMOHHbIE TEXHOJIOTUUM U CUCTEMBl CBSA3U». VICXOOHBIM ypOBEHD
3HAHUU M YMeHUM, KOTOPHIMHU OONXKeH 00/nafaTh CTYOEeHT, NMPUCTyNas K U3y4eHHUIo
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NaHHOU MUCHWIIIMHEL, OMpPenenseTcs U3yYeHWeM TaKWUX OUCIUIIINH, KaK «Brcimas
MaTeMaTHKa»; « MHXeHepHas U KOMIbIOTepHas rpaduka»; «Pu3uKa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH TOHUMATh IIPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUYN U
HCIIONIb30BaTh WX [IJISI pellleHus 3amay npodeccuoHanbHol gestenbHocTd (OITK-4)

CopepxkaHue OUCIUATIINHEL

Pazpen 1. Bremenue.

KV3HEeHHbIN UMUK u3genus. Pojib KOHCTPYUPOBaHUS M TEXHOJIOTUU U3TOTOBIIEHUS. IBOJIOLUSA
KOHCTpYKLIuu IC. OCHOBHBIE 3aflayy IIPU IIPOEKTUPOBAaHUY KOHCTPYKIMHU 3TIEKTPOHHBIX
CPEefCTB.

P 2. K nPUKaALI COBPEMEHHBIX KTPOHHBIX TB

Knaccudukarnuy 9C 1Mo Ha3HaYEHUIO, TAKTUKE UCIIOIH30BAaHUS U 00BEKTY YCTAHOBKHY.
KaTeropuu, Knmaccel, rpynmnsl. KnuMaTuyeckoe HCIOTHEHNUE 3JIEKTPOHHBIX CPENCTB

Paspmen 3. CTaHgapTH3aIdsa IPU IPOEKTUPOBAHUM SIEKTPOHHLIX CPENICTB

Yposuu ctangapToB. CucteMmsl cTaHmapToB. OcHOBHEIE nonoxeHusa ECKI, ECTI, ECTIIIIL.
[TonaTus yHuUKaIMY, TUNIN3alUH, CTAaHAapPTU3aliy, TapaMeTPUYeCKUX U Pa3MepPHEBIX PSIOOB.
[ToHATHS OOMYCKOB, TOCA0K, KBAJIUTETOB U IIEPOXOBATOCTH.

Pazpen 4. CuCTeMHBIY TOOXO IPU IPOEKTHPOBAHUHY 3EKTPOHHEIX CpencTB.CTPYKTYpa
KOHCTDPYKIIMY 31€KTPOHHBIX CPeICTB. MOOYIbHBIY NPUHINI KOHCTPYUPOBAHUS 3JIEKTPOHHBIX

Cpe[scTaB
CyIIHOCTh CHCTEMHOT0 ITOAX0a MPU MPOEKTUPOBAHUU 3JIEKTPOHHHIX cpeAcTB. O000IeHHas

CHACTEMHas MOZeJlb KOHCTPYKINY 3JIEKTPOHHBIX CPELCTB. YPOBHU pa3yKpynHeHus. Hecymue
KOHCTpPYKIMH. ba30oBble HeCcymue KOHCTPYKIUHU. Pafili031eKTPOHHBIM MOZYIb.
KoHCTPYKIIMOHHEIE CUCTEMEL.

Paspen 5. [TepcuekTuBHEIE MeTOOH (GOPM00OPA30BAHKA HECVIIUX KOHCTPYKIINT

Hecymue KOHCTPYKIIMK M3 TUCTOBOT0 MaTepHrana. Hecyiye KOHCTPYKIIMY BBIIOTHEHHEIE
MUTheM. TeXHOTOTu4YecKre 0COOEHHOCTH U3TOTOBIIEHUS HECYIIUX KOHCTPYKIIUM U TepeboBaHU s
K KOHCTPYKLMSM B 3aBUCUMOCTH OT METOHa U3TrOTOBIIEHUS.

P KTPHUUYECKHU VHEHUSA B KOHCTPYKIIUIX KTPHUYECKUX B

OCHOBHEBIE TTOHSATHS. [Ie9aTHHIM MOHTaXK. TeXHOIOTHYeCKUM CII0Cc00 CO3MaHus 3IeKTPUIECKUX
COeMHEeHUMN.

P 7 UT KTPOHHBIX TB OT TaOKUIN3KU X GakToOpOB HKa KauecTB
KOHCTPVKIINH,

Ob6ecmeyeHue TEIJIOBOTO PeXKMa. 3allliuTa OT MeXaHUYeCKUX BO3MeHCTBHH.3alUTa OT
KJIUMaTU4EeCKUX BO3[elCTBUMCHUCTEMHBIE KDUTEPHUU TEXHUYECKOTO YPOBHS M KayecTBa
3JIEKTPOHHBIX CPefCTB. Mcronb30BaHue HHPOPMAIIIOHHBIX TEXHOJIOTUM IPH MPOEKTUPOBAHUU
3JIEKTPOHHEBIX CPEACTB. OPrOHOMHUKA M AM3aliH KOHCTPYKLUM 3JIEKTPOHHBIX CPECTB

OO6I1mast TPYAO0eMKOCTE TUCITUIIIHHEL
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72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

B1.0.22 Be3onacHocmb Jcu3Hedessme/1ibHOCMU

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio pemnofaBaHus OUCHUTIINHEL « 5e30IacHOCTD XKU3HENeITeIbHOCTH »
SIBIISIETCS:

dbopmupoBaHue nMpodeccruoHanbHOM KyIbTYPhl 0€30IIacHOCTH, MTPeAToaraoien
TOTOBHOCTH M CITOCOOHOCTH BBHITYCKHHMKA MCIIOIL30BATh MPHUOOPETEHHYIO COBOKYITHOCTh
3HaAHUM, YMEHUY U HaBLIKOB 151 00ecredyeHus: 0€30IacHOCTH B cdhepe
IpodeCcCuoHaTbHON OeATENTbHOCTH U B YCIIOBUSIX YPE3BbIYAMHBIX CUTYAIIAH.

MecTo pucuuniavHsl B CTpyKType OI1

IOucnmunnuuaa «be3omacHOCTs, XKu3HemesaTenbHocTu» B1.0.22 aBnsercsa 0a30BOH
OUCLUIIMHON LIMKJIa y4eOHOTO IJlaHa MOArOTOBKM OaKajaBpHaTa [0 HaIpaBIeHHUIO
«11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHX U CUCTEMBI CBSI3u». M3ydeHuUe
OUCLUUIIINHB «b5e30macHOCTh XKU3HENeATEeTbHOCTU» OCHOBBIBAeTCS Ha 06a3e 3HAHUH,
YMEHUYU U KOMIIETeHIIUH, IOJTyYeHHBIX CTYAEeHTaMH B X0[le OCBOEHHUS IIKOJIBbHEIX KYPCOB.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponiecc u3yueHus: OUCHUIIIMHE HalpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUET ¢ PTOC:

- Cnioco0eH co3[aBaTh U MOANEPXKUBATEL B IOBCEAHEBHOM XKU3HU U B TPO(PeCcCuoHaNTbHOU
OesiTeIbHOCTY 0e30IacCHBIE YCIIOBUS XKU3HEesATeIbHOCTY AJIS COXPaHEHUS TPUPOIHOMN CPe[H,
obecreyeHusT YCTOMUMBOTO Pa3BUTUS 00IIECTBa, B TOM YKCJIE TP YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYAaWHBIX CUTYyallli ¥ BOEHHBIX KOHMITUKTOB (YK-8)

CopepxkaHue OUCIUATIINHEL

Pasgen 1. be3onacHOCTh XKK3HeOedTeIbHOCTH KaK HayKa
[TpeomeT u 3afayu U3y4yeHUs OUCIUIINHEL. CucteMa «HemoBek-cpema 0OUTaHUsSI».

Opranusanys rocygapCTBEHHOM CUCTEMHI IPeAyNpPeXRAeHUS U TUKBUAALNY YPEe3BblUaiHbIX
CUTYyaLIUM.

P 2 ImeyeHyne KOM THBHIX BUM JKH3HENEeATeIIbHOCTH

OO11IMe TPUHIKITEL 3aIMUTEL OT OIACHOCTEeH. [TpOMEIITIeHHAS BEHTHIISLINUS U
KOHOWIIMOHMPOBaHME. 3allluTa OT BIUSHUA NHPPaKPaCHOTO U3NTy4eHMsI, BBLICOKAX ¥ HU3KUX
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teMmrepatyp. OcBellleHHe U 1IBeTOBOe odopMileHue rmoMellennit. Opranusaius paboyero Mmecra
nosb3oBartesis [I9BM.

Pa3pen 3. 3amuTa 0T omacHOCTEN B TeXHOChepe

OCHOBHBIE BU[HI TOTEHIIMATBHEIX OIIACHOCTEH: BpegHble BeIlleCTBa, BUOpAIMy U aKyCTHYeCKHe
KoJyieOaHus, 9JIeKTPOMarHuTHEIE 10715, HIOHU3UPYIOIlee U3TydyeHue, 3JIeKTPUUECKUN TOK.
3ammTa OT OIIaCHOCTEe! TeXHUYECKUX CUCTEM U IPOU3BOACTBEHHBIX IIPOLIECCOB: CPEACTBa
CHUXEHUS TPaBMOOIIACHOCTU TEXHUYECKUX CUCTEM U 3alUTa 0T MEXaHUYECKOI0
TPaBMHUPOBaHUSA, CPENCTBa aBTOMAaTUYEeCKOT0 KOHTPOJIA U CUTHA/IM3alliy, 3alluTa 0T
OTIaCHOCTEM aBTOMATH3UPOBAHHOI'0 ¥ POOOTU3HMPOBAHHOTO MTPOM3BOACTRA, 3aIllUTa OT
SHepreTUYeCKUX BO3[ENCTBUM, 3aluTa OT BUOpaIuy, iymMa, 3JIeEKTPOMarHUTHHIX TI0JIel U’
U3JIy4YeHN s, MOHUSUPYIOIINX U3NTy4YEeHUN.

Pasgen 4. Ype3BhiYaliHble CUTYALIMU U OPraHUA3alisd MEDPONPUATHY 110 3alllUTe HACEleHUS
Upe3BHYaliHble CUTYAllUd MUPHOTO ¥ BOEHHOTO BpeMeHu. O1ieHKa 00CTaHOBKY U OPraHU3alus
MEPOIPUATHM 110 3alllUTe HaceleHUs MIPYU aBapusaX Ha XUMUYECKU OIMaCHOM, IoXKapo-
B3PHIBOOIIACHOM M PagUallMOHHO OMMaCHOM 00beKTaX. [IpOTUBOAENCTBHE TEPPOPU3MY U
OpraHu3alys MEePONIPUITUN 10 CHUXKEHUIO PUCKa ITOCIeACTBUY TEPPOPUCTUYECKUX U
OUBEPCUOHHAIX aKTOB. YCTONYUBOCTL 00BEKTOB 9KOHOMUKHM B UPE3BBIYANHEIX CUTYAIUSX.

P [IpaBOBHI HOBHI [MaCHOCTY XU3HeOeITeIbHOCTH

3aKOHOMaTeNIbHOE ¥ HOPpMATUBHOe o0ecredyeHne Tpyna. CucTeMa rocyqapCTBEHHOTO
yIpaBjieHUsl 0xpaHou Tpyna. OCHOBHBIE [T0JI0XKEHUS TPYLOBOTO IIpaBa.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
72 gac(oB), 2 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

3auer

2. AHHOTaAIUHU PabOYHX MPOrpaMM IHUCIHIUIHH (MOJy/ieH) BapHaTHUBHOH
JacTH

b1.B.01 Beedenue 8 npogeccuio

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio MpenomaBaHus QUCHUIUINHEL « BBefieHre B TPOGEeCCHio» SBISETCS:

M3y4eHNe OCHOBHBIX IIPUHIUIIOB IIOCTPOEHHUS U PA3BUTHS
MHGOOKOMMYHUKAIIMOHHEIX CETEN U CHCTEM Pa3JIMYHOT0 Ha3HaYeHUs . [JUCIUIIIuHA
«BBeneHue B mpodeccuio» noikHa obecrneunBaTh GopMupoBaHue QPyHOaMeHTa
TIOITOTOBKY OYAYIIUX CIIELIMaIuCTOB B 00J1aCTU UCCIel0BaHus, pa3paboTKy,
IIPOEKTHPOBAHUS U 3KCIITyaTalluy HHHOKOMMYHUKAIIMOHHBIX CUCTEM U CETEH, a TaKxkKe,
co3maBaTh HeoO0XoquMyt0 0a3y [ YCIEeIIHOT0 OBIaNeHUs TOCIENYIOIIMU
CIIeITMaIbHBIMU TUCIUIIIMHAMU y4eOHoro miaHa. OHa TakxXe J0/IKHa CIToCOOCTBOBATh
Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEN CTYIEeHTOB, YMEHUI0 (HOPMYIUPOBATh U PEIIaTh
3aJla4yy M3y4aeMOoH CIIeIMabHOCTH, YMEHUIO TBOPUYECKU MPUMEHSTh M CAMOCTOSITEJILHO
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IIOBHIIIIATE CBOXW 3HAHHUA.

MecTo pucuuniavHel B CTpykType OI1

IOucuunnuHa «BBemenue B nmpodeccuio» B51.B.01 sBnsgercss OUCHUININHONW YaCTH,
dbopMupyeMoi ydaCTHUKaMU 00pa3oBaTeNIbHLIX OTHOIIEHUU O610Ka 1 yueOHOro miaHa
IOATOTOBKM OaKanaBpuaTa o HampaBneHuioo «11.03.02 WHGDOKOMMYyHUKALMOHHEIE
TEXHOJIOTUM U CUCTEMH CBA3U». M3ydeHHWe OUCHUIIIKNHE «BBemeHue B Mpodeccuio»
omupaeTcs Ha 3HaHuU gucnunnuH(sl) «MHbDOpMaTuka»; «Mcropus (uctopusi Poccun,
BCeoOIIast UCTOPUS)».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6GeH UCIIONIb30BATh MOJI0KEHUS, 3aKOHBEI 1 METOIbl €CTECTBEHHBIX HayK X MaTeMaTUKU
O pellleHus 3afay nHxkKeHepHoU nesatenbHOoCTH (OITK-1)

- CriocoGeH IPOBOAUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEHUM U CPENCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METOMOB, IIPUEMOB M CPE[ICTB aBTOMATH3AlNH IPOEKTUPOBAHHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMhbIX OpUTUHAIbHBIX mTporpamMm (ITK-22)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. [Tpoduns «3aluIileHHble CUCTEMBI M CETH CBSI3U»

Ponp 1 MecTo moaroToBKM 6aKanaBpa o Mpodumio «3aluileHHBe CUCTEMbL U CETH CBSI3U».
CtpykTypa y4eOHOTO IIJlaHa, CofepKaHKe OUCIUILINH. [IpuBoguTCS aHanu3 I0TpeOGHOCTH B
CIleIManucTax JaHHOTo MpoduIIs Ha PEIHKE TPy[a.

Pazpen 2. [Tpoduns «OnTUYECKNE CUCTEMEI M CETH CBSI3U»

STarbl pa3BUTUS ONTUYECKOU CBA3U, COBPEMEHHOE COCTOSHUE BOJIOKOHHO-ONTAYECKUX
TEXHOJIOTHH, KoMIoHeHTHas 0a3a BOJIC, mepcrneKTUBH PAa3BUTHS BOJIOKOHHO-OIITUYECKUX
CHCTeM Iepefayn.

P I1 unb «MHTEepHeT U ret TeHHEI THU»
HHTepHeT Belleln u ero npuioxkeHus. TaKTUTbHBI UHTEPHET.
P 4 11 uib «MHOOKOMMYHUKAIMOHHEIE CUCTEMEL U TEXH TUU»

[Tepexopn ot TexHonoruu cered TDM Kk cetsim NGN/IMS. OCHOBBI CUTHaNIU3alUU, HyMepaLuy,
TEXHUYECKOT0 00CTyKUBaHUS MHTENNIeKTyallbHbIE CEeTH, CUCTEMBI TEXHUYECKOTO
00CyKMBAHUS U YIIPABIIeHUS, OPTaHU3AINHN UHTEIJIEKTyaIbHBIX CUCTEM.
HMHpoKOMMyHUKaIIMOHHAS CETh UHTEIJIEKTyalbHas CUCTeMa. DBOMIONMA KoHIenuuu IN
HMHpoKOMMyHUKaIIMOHHEIE CEPBUCH, X pa3BuTue. IBomonusa VAS. Call-1ieHTpsl U cCepBUCHBEIE
nnatdopmbl. CAMEL u poymuHr ycnyr. OcHOBE IMS-apxXuTeKTyphl. ACIIEKTH CTaHOapPTU3aIHH.
CucreMbl KOMMYTalMU U TeJIEKOMMYHUKAIMOHHBIE IIPOTOKOJIEL. JneMeHnThl VoIP. Mctopus
pa3Butus IP-trenedponuu. ITpuHIUIIE TIepenauyun peuyr nmoBepx IP. 3HaKOMCTBO ¢ MOJIETbHOU
ceTbio NGN, ceTeBEIMHU 3JIeMeHTaMu MOOUIbHON U PUKCUPOBAHHOM CBSI3U. OCHOBHI
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apxuTekTypsl IMS. UHTepHET Bellled U COBUT ITapafgurMel K M2M KOMMYyHUKaIUSIM.

Pazpgen 5. IIpoduns «IIudpoBoe TemepaannoBeniaHue»

OCHOBHBIE IPUHIIMUIIL TEJIEBUAEHUS U UX Peanu3allids B aHAJIOTOBHIX U ITU(PPOBBIX
TeJIeBU3NOHHBIX cucTeMax [IpeuMyiecTBa HU(PPOBOro MPeACTaBIeHUs aHAIOTOBEIX TB
CUTHAIOB. [TepCreKTUBL Pa3BUTHUSA CUCTEM IIM(POBOTO TelepaaruoBeIlaHus

Pasmen 6. [Ipodunst «CHCTEMbI TOOBHAXKHOW CBI3W»

HcTopruyecKuil 0YepK pa3BUTHUS U Kinaccudukaiys cucteM MobunnbHou cBs3u (CMC), momens
B3aUMOMOEUCTBUSA OTKPHITEIX cucTeM OSI npuMmeHnutensHo K CMC, nokonenusi CMC GSM,
UMTS, LTE, cuctemer WiFi, noHsATHe KOMMyTaluy KaHauoB U naketoB B CMC. OCHOBE
noctpoenus u pyHkiuonuposanus, CMC GSM, UMTS, LTE, ocHOBHEIE ITPOLIEAYPHI,
¢yukuronuposauusg B CMC GSM, UMTS, LTE. [TousaTue aboHEeHTCKOM eMKoCcTH B CMC,
noHsThe 6romxkeTa moteps B CMC, ucnoab3oBaHue reonHOOpPMaIiiOHHBIX TEXHOJIOTUY B 3aJadax
nnanupoBanus CMC GSM, UMTS, LTE.

Pazgen 7. 3aknrwyenue
[TepcrneKTUBH pPa3BUTUS OTPACIIX CBSI3U U TEJIEKOMMYHUKALIUMN

OO1mast TPyA0EMKOCTD AUCIUIIINHEL
72 gac(oB), 2 3ET
dopMa MpoOMexKyTOUHOM aTTECTALUN

3aueT

b1.B.02 [Tuckpemhas mamemamuka

ITenu oCBOEHUST MUCLUIIIAHEL

[Llenpio mpenofaBaHus OUCIHUIIIMHEL « [JUCKpeTHas MaTeMaTuKa» SIBJISeTC:

dbopMupoBaHue 00IIETEXHNYECKOTO GyHIaMeHTa IIOATOTOBKY OyIyIInuX
CIenuanucToB B 00/1acTé HHPOKOMMYHUKALIMOHHEIX TEXHOJIOTUM ¥ CUCTEM CBSI3H, @
TaKXke, Co37jaBaTh He00X0ouMyto 6a3y [Js YCIEeIHOTO OBNIafeHUs IOCIeNyMUMU
crelyanbHEIMU OUCLUIIIMHAMU Y4eOHOTro IIIaHa.

MecTo pucuuniuHe B CTpykType OI1

Hucuunnuaa «JJuckpeTHas mMaTeMaTuka» B1.B.02 sBngeTcs OUCLUIIIMHOM 4YacCTH,
dbopMupyeMoii ydacTHUKaMU 00pa3oBaTEeNIbHLIX OTHOIIEHUHU O010Ka 1 yueOHOro miaHa
IIOATOTOBKK OaKanaBpuaTa o HampaBneHuioo «11.03.02 WHGDOKOMMyHUKALMOHHEIE
TEXHOJIOTUHU U CACTEMHI CBSI3W». W3ydeHue OUCLUIIUHHE «[[MCKpeTHas MaTeMaTUKa»
OTIMpaeTCs Ha 3HAHUU OUCHUIIINH(BI) «JInHeMHas anrebpa U TeOMeTPHUsI».

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

- Crioco6eH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HAayK U MaTEMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHoCcTH (OITK-1)

- Crioco6eH ITPOBOAUTH PACYETHI TI0 TPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C UCII0Ih30BaHUEM KaK
CTaHJapPTHBEIX METOMOB, IPUEMOB M CPELCTB aBTOMaTHU3aly MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[aBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

CopepxkaHue OUCHUTIIMHEL

Paspmen 1. MHOXKeCTBa ¥ onepaluy Hag HUM.
MHoxecTBa u onepanuu Hag HuMu. OTHOIIEeHUS U QYHKIMU. BICKa3bIBaHUA.

Pazgen 2. byneBs GVHKINH.

Bynesw pyukuuu. Hopmanbuble popmel popmyn. JHO® u KHO, CIH® u CKH®. MunuMu3anus
OyneBbIX QYHKIUH.

Paspen 3. [loHATHA 0 IpeOguKaTax ¥ KBaHTOpax. [10IHOTa ¥ 3aMKHYTOCTE. [I0JIHEIE CUCTEMEL
OyIeBHIX QYHKIIUH.

[ToHsiTUS O IPeAUKaTax U KBaHTOpaX. [IoJTHOTA ¥ 3aMKHYTOCTE. [10JTHBIE CUCTEMEI OYIEBBIX
GyHKIMT

Paspen 4. KomO6uHaTOpHKa

OneMeHTH KOMOMHATOPUKH. Pa3aMelleHus, IepecTaHOBKY, couyeTaHusi. KoOMOMHATOPHEIE CXEMEI.
[TpousBopsiue QyHKINN

Paspen 5. Teopun rpados.

OCHOBHBIE TTOHSITUS ¥ ONPENeeHus Teopuu IrpadoB. ANTOPUTME TOMCKA KpaTYyalIIuX MyTen
MeX[Oy BepuinHaMu rpada. MeTomsl pelleHus ONTUMHU3AlMOHHEIX 3ala4 Ha rpadax.

Pasgen 6. TpaHCIOPTHEBIE CETH.
TpaHCHOPTHBEIE CETH. AITOPUTM IIOCTPOEHUST MAaKCUMAJIbHOTO TIOTOKa B TPAHCIIOPTHOM CETH

Paspen 7. ANITOPUTMEL.
[ToHSTHS KOHEYHBIX aBTOMATOB. OCHOBHI TEOPUHU PELIETOK

OO1mast TPyAOEMKOCTD AUCIUIIIMHEL
108 gac(oB), 3 3ET
dopMa MpoOMeKyTOUHOM aTTECTALUN

3auer

b1.B.03 ®u3uuyecKue 0CHO8bl 3/1€eKMPOHUKU

Llenu ocBOeHUS OUCLIUITIINHEL

Llenbio mpemomaBaHus QUCIUIITAHE « DU3NYeCKUe OCHOBEI 3JIEKTPOHUKM»
SIBIISIETCS:

dbopMupoBaHue QpyHOaMeHTa IMOATOTOBKY Oymymux 6akKamaBpoB B 001aCTU
371eMeHTHOU 0a3bl paiu03JIEKTPOHHOM anmapaTypsl X Co3aHue He00X0IUMON OCHOBEHI
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AJIs1 YCIIEIITHOT'O OBJIaJ€HUA ITOCIIEOAYIOIUMU CIIeIHaJIbHEIMA TUCITUIITIMHAMU yqe6Horo
IIJIaHa.

MecTo gucuuIIAHLL B CTPyKType OI1

[ucnunnuHa «Pu3n4decKre OCHOBH 3JIeKTPOHUKU» B1.B.03 sABnseTcsa OUCIUIIIAHOU
yactu, popMupyeMod yyacTHHKaMKU 00pa3oBaTeIbHBEIX OTHOIIeHUM 010Ka 1 yueOHOTO
mjlaHa TNOATOTOBKM ©OakKanaBpuaTa @O0 HanpaBneHuio «11.03.02
NHDOKOMMYHUKALIMOHHBIE TEXHOJOTUN U CUCTEMEHl CBSI3U». H3ydeHUe OUCIUATIINHEI
«Pu3nyecKre OCHOBHI 3JIEKTPOHUKM» ONMNPAETCS Ha 3HAHUM OUCIUIIUH(B) «BrIcias
MaTeMaTuKa»; «Ou3uKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH MCIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK U MaTeMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHocTH (OITK-1)

- Crioco6eH ITPOBOAUTE PACYETHI TI0 MTPOEKTY CeTel, COOPYKEHUHM U CPEHCTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUYU C TEXHUYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHJApPTHBIX METOMOB, IPUEMOB M CPEICTB aBTOMaTHU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3aBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

CopepxkaHue OUCIUTIIMHEL

P 1 KT M3UYECKHE CBOKMCTBA IOTVIPOBOTHUKOB

CoOCTBEHHBIN U TPUMECHBIE TIOJTYITPOBONHUKY. DHEPreTHYeCKre OruarpaMMbl
IIOJTYIIPOBOOHUKOB. PaBHOBECHBIE KOHIIEHTPALIMK TOJBUKHEIX HOCUTEJIEH 3apsifa B
MIOJTYTIPOBOAHUKAX. JJIEKTPOHENTPaIbHOCTh OMHOPOMAHOTO IIOIYIIPOBOAHNKA. HepaBHOBECHOE
COCTOSTHUE TIOJIyIIPOBOAHMKA. [IperdoBrii U OU(OY3NOHHBIA TOKU. YPaBHEHNS HETPEPHIBHOCTH
u guddysun. JedheKTs CTPYKTYPH IOIYIIPOBOAHUKOB. fBIEHUS Ha IOBEPXHOCTHU
MIOTYTIPOBOOHUKOB. [T0IyIIpOBOMHMKY C HEPaBHOMEPHEIM pacIipefie/IeHueM IIPUMECH.

Paspen 2. KOHTaKTHEIE ABIIEHUS

OneKTpruYeCcKre KOHTAKTH B IIOIYIIPOBOAHUKAX. DJIEKTPOHHO-OBIPOYHEIN Iepexon. dusudeckue
MIPOLIECCH] B 37IEKTPOHHO-ABIPOYHOM IIepexofe B COCTOSTHUY paBHOBecHUs. OCHOBHBIE ITapaMeTpPh
nepexoga. Ou3nyeckKue MPOLEeCCCH B 3JIEKTPOHHO-ILIPOYHOM Iepexofie IPHU IT0fjaue BHEITHETO
HanpsxkeHusi. OTKPLITOE U 3aKPHITOE COCTOSHUE Iepexona. BonbTaMepHas xapaKTepruCTHUKa
Heanu3upPOBaHHOTO epexoaa. BonbTaMepHas xapaKTeprHCTHKa peanbHOTO Iepexona
(mOIynIpOBOOHUKOBOTO OUOAA). BlusiHue TeMrnepaTyphl Ha BOJIbTaMIIEPHYIO XapaKTEePUCTUKY
nepexona. EMKOCTH 31€KTPOHHO-OBIPOYHOT0 Tepexoga. MareMaTudecKre MOOenu 1
9KBUBAJIEHTHHIE CXEMHI ITOTY-IPOBOOHUKOBOTO Auoma. OcoOeHHOCTH reTepoIepexona.
BeIpAMISOMNUY 1 OMUYECKUM KOHTAKThl MeTann-moaynpoBoguuk. uon [loTTku. dusndeckue
MIPOIIECCHL B CTPYKTYPE METAN-AU3JIEKTPUKIIONYIPOBOAHUK. DbDEKT IO,

Pasgen 3. dusnyeckue IIPOIECCHI B 6I/IHOHHQHOM TPAH3UCTOPE
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Ob1ue cBemeHus: 0 OUIOISIPHOM TpaH3uCcTOpe. BlanmopericTBre 6IM3K0 PACIOIOXKEHHBIX
nepexomnoB. KoahduiimeHTE mepegayy TOKOB. AKTUBHEIN PeXKUM PaO0TH OMIIOISIPHOTO
TPaH3UCTOpa. YCUIeHNE SJIEKTPUYECKUX CUTHAJIOB. PeXMMBbI HAaCHIIIEHUS U OTCEYKH.
ONEeKTPOHHHIN K04 Ha OUIONISIPHOM TpaH3ucTope. Henmuuelnsie Momenu d6epcaMora.
CraTtudeckue XxapaKTepUCTUKM OUIIONSPHOTO TPAH3UCTOPa. BrusHue TeMepaTyphl Ha paboTy
OUIONISIPHOTO TPaH3UCTOpPA. [Ipoboit GUIIONIIPHOro TPaH3UCTOPa. [ITUHAMUYECKUN U
HMMITYIbCHBEIY PEeXKUMBI paboTHl OUIIOITPHOTO TpaH3uCTOpa. [IpeiihoBHIl U reTeporepexoIHbIH
TPaH3UCTOPHI.

Pasmen 4. ®u3nveckyue IPOIIECCH B MOJIEBBIX TPAH3KWCTOPAX

OO1ue cBeleHUs 0 TOJIEBHIX TPAH3UCTOpaX. JIMHENHbIN pexXuM paboTH IIOIEBHIX TPAaH3UCTOPOB.
PexXuM HaCHIIEHUS TOJIEBHIX TPAH3UCTOPOB. CTaTHUYECKHE XapaKTePUCTUKU TT0JIEBBIX
TPaH3UCTOPOB. BrusgHue TeMiepaTyphl Ha pabOoTy IOJIEBEIX TPaH3UCTOPOB. MaTeMaTHYeCKHe
MOMENY U S5KBUBAJIEHTHBIE CXEMHI ITOJIEBLIX TPAH3UCTOPOB. [IMHAMUYECKUYN U UMIYIIbCHBIM
pPeXUMBI PabOTHI MOJIEBEIX TPaH3UCTOPOB. HEMT-Tpan3ucTop. OnTo3MeKTPOHHLIE TPUOOPHL.

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOM aTTECTALUN

3aueT

b1.B.04 TexHo/102uu npo2pammMupo8aHusi

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llenbio mpemnomaBalus OUCHUTIINHEL « TeXHONIOTHY TPOTPaMMUPOBAHUS» SIBIISIETCS:
HM3y4eHNe OCHOBHHIX IPHUHIIUIIOB, MOJIe/Iel ¥ METOMOB, UCIIOIh3YEeMBIX Ha
Pa3NMYHBIX 3Tanax pa3paboTKu MPOrPaMMHBIX IPOAYKTOB.

MecTo pucuuniuHel B CTpykType OI1

Hucuunnuia «TexHomoruu nporpammupoBanusi» b1.B.04 saBnseTcd OUCLUNIUHOU
yacTtu, popMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOILIeHU 01m0Ka 1 yueOHOTO
njaHa TNOATOTOBKM OGakanaBpuaTa no HanpaBiaeHuio «11.03.02
NHPOKOMMYHUKALMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OUCLHUIINHBI
«TexHOOTHHM NPOrpaMMHPOBAHUSA» ONUPaAeTCss Ha 3HAHWU OUCHUIMIIKAH(BI)
«AHpOopMaTHKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

Hpouecc N3y4YeHUd JUCHUIIIIMHEL HAIIPABJIEH Ha (l)OpMPIpOBaHI/Ie ClIegyIOIInX KOMHGTGHHI/II;I:
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B cootBeTctBuE ¢ PTOC:

- Crioco6eH MOHUMATh MPUHIUIE PAOOTE COBPEMEHHBIX WH(GOPMAIIMOHHEIX TEXHOJIOTHH U
KCIIONb30BaTh UX OJIS pellleHus 3afad npodeccroHanbHou gesarenbHocTu (OI1K-4)

- Crioco6eH pa3pabaThBaTh aTOPUTMBL U KOMITBIOTEPHbIE ITPOTPAMMEBI, TPUTOIHEIE [ITIS
npaktuyeckoro npuMmenenus (OITK-5)

- CriocobeH K c60py, 00paboTKe, pacipenene o ¥ KOHTPOJIIO BEITOTHEHUS 3asBOK Ha
TEXIOANePKKY 000pyHOBaHUS C IIOMOIIbI0 MHPOKOMMYHUKAIIMOHHBIX CUCTEM ¥ 6a3 JaHHBIX
(TIK-10)

- Crioco6eH OCyIIeCTBISATh AfMUHUCTPHUPOBAHNE CETEBBIX MMOACUCTEM MH(POKOMMYHUKAIIMOHHBIX
cucTteM u /unu ux cocrapnsmomux (ITK-12)

CopepkaHue OUCIUTIIMHEL

Paspmen 1. BBenmeHne B TEXHOJIOTWY TPOrPAMMUDOBAHHUS
dransl pa3paboTku mporpaMmHOro obecmeuenus (I10). BomonagHas ¥ 9BOJIONKMOHHAS MOMEIIH

paspabotku I10. MHCTpyMeHTalbHEIE CPEICTBA Pa3paboTKU, SI3bIKK TPOTPAaMMUPOBAHUS U UX
Knaccudukaiys, AHCTPyMEeHTaJIbHbIE CPEedbl, OTIaguYUKU, PeOaKTOPEl TEKCTOB.
Kondurypaunonsnoe ynpasnenue 10, cucTeMbl yIipaBiIeHUS BEPCUIMU.

Paspen 2. OcHOBH niporpaMMupoBanusd Ha C u C++

CrtpykTypa nporpaMMhl Ha si3elKax C u C++, 3Tamnsl IOATOTOBKU UCIIOIHAEMOT0 KOJa,
IIPenpoIeccop, BBO/BEHIBOM, IPOCTHIE TUIIHI JaHHBIX U OIlepalliy Haj HUMU, peaau3alus
Pa3BETBIAIOIINXCS U UIUKJINYECKUX aJITOPUTMOB. YKa3aTe/lu, MacCUBEI, Hy/Ib-TEPMUHUPOBaHHEIE
CTPOKH ¥ UX 00paboTKa, CTPYKTYPHI, QYHKIUH.

Pasmen 3. OcHOBHL 00bEKTHO-0PMEHTUPOBAHHOT0 TPOTrPAMMUPOBaHNUS

OO0nekTHl, abcTparupoBanue. Knacc, cCBoMCTBa, METOOHI, MHKAIICYIALNS, HacleqoBaHue,
nonmumopdusm. Kinacc B C++, KOHCTPYKTOPHI, JeCTPYKTOPHEL. MOOYIbHBIM METOS
IIporpaMMUpPOBaHus, MOAyb B C++. [IpUHIUI ITOBTOPHOTO MCII0/Ih30BaHuA Kofa. OOBEKTHO-
OPUEHTUPOBaHHBIE OUOTHOTEKH.

Pasgen 4. OCHOBHI yIpaBIeHNS TaHHLIMU

OcHOBHBIE TTOHATHS Teopuu 6a3 DAaHHBIX. MOfleIu OaHHBIX. PensaiuoHHbe 0a3kl HaHHBIX:
TePMUHHI, KOHCTPyHUpoBaHue 6a3 naHHbX. [IpuMeps! pensuuonubeix CYBII. CYB] SQLite. A3mIK
SQL: ocHOBHBEIE KOMAH[IHI, IPUMEPEI 3aITPOCOB Ha BEIOOPKY. CTPYKTYypa MPUII0KEHUS,
HCIIONb3YyIoIero 6asy maHHbBIX. CpeacTBa OpraHu3aluy PaboThl TPUI0KEHUS ¢ 0a30¥ TaHHBIX.
P HOBBLI KOHCTPYHMPOBAHUSA TPOTPaMMHBIX CUCTEM

Coop u ananmu3 TpeboBanui K I10. Cnenudukarus TpedoBanuii. TeXHUUYECKOe 3aJaHue Ha
paspabotky I10. fA3sik UML, muarpamma Use Case, KOMIIOHEHTOB, KJIaCCOB, IeSATEIbHOCTH,
pas3BepThIBaHus. [IpOeKTHPOBaHKE IPOTPAMMHOTO 00ecriedeHusi, TUIIOBbIe CTPYKTYpHI 110,
mopmenu yrnpasnenus [10. TectupoBaHue, IPUHIUIIEL O€I0T0 ¥ YEPHOTO SIIHUKA, STAIIEI
TecTupoBaHud. [lokymeHTupoBaHue I10.

OO11ast TPYAO0EMKOCTD OUCHIUTIIUHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH
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b1.B.05 MHo20KaHa1bHble Me/1eKOMMYHUKAUUOHHblEe cucmemMbl

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofaBaHus QUCIUIIIMHLL « MHOTOKaHaIbHEIE TeJIEKOMMYHUKALMOHHEIE
CUCTEMBI» SIBIIIETCS:

U3y4eHre TMPUHIIUIIOB TOCTPOEHUS ¥ QYHKIMOHUPOBAHUS aIlapaTyphl
MHOT'OKaHaJIbHBIX TeJIeKOMMYHUKAIIMOHHBIX CUCTEM B IU(PPOBHIX TPAHCIIOPTHEIX CETSIX,
a TakxXKe MeTOHOB IIOCTPOEHHUS U pacyeTa lTapaMeTPOB JIMHEMHEIX TPAKTOB. [loMuMO
3TOTO, L[eJIbI0 OCBOEHUS OUCLUIIINHEL SIBJISETCS 03HAKOMJIeHHe ¢ MeXayHapOogHEIMU
CTaHfapTaMH B 06J1aCTH TeJIEKOMMYHUKAIUM 1 0030p IEPCIEKTUB Pa3BUTHS
MHOT'OKaHa/IbHbIX TeJIeKOMMYHUKAIIMOHHBIX CUCTEM. M3yueHne OUCIUIIIAHBL
«MHoOroKaHaJbHble TEJIEKOMMYHUKAIIMOHHBIE CHCTEMBI» TOIKHO CII0COOCTBOBATh
Pa3BUTHUIO TBOPYECKUX CIIOCOOHOCTEN CTYNEHTOB, YMEHUIO POPMYIUPOBATh U PeIIaTh
3agJayy U3y4aeMoi CIeluarbHOCTH, YMEHHUIO TBOPUECKYU IIPUMEHSATh U CaMOCTOSTENTbHO
TIOBHIIIIATH CBOU 3HAHMUS.

MecTo pucuuniusel B CTpykType OI1

HucuunnvuHa «MHOTroOKaHajbHbEE TEJIEKOMMYHUKALUUMOHHBIe cucteMbl» B1.B.05
SIBASETCS OUCIUNNMHOUW YacTH, GOpMHUDPYyeMOU ydaCTHHKaMU 00pa30BaTeIbHBIX
oTHomeHuu 6rmoka 1 yuyeOHOTO IJlaHa MOATOTOBKM OakajiaBpuaTa II0 HallpaBIeHUIO
«11.03.02 MHPOKOMMYHUKALMOHHbIE TEXHOJIOTUHM U CUCTEMHl CBSI3U». HM3ydyeHue
OUCUUNIVHE «MHOrOKaHasbHble TeJIEKOMMYHUKALIMOHHEIE CUCTEMEI» OIIUpaeTCsa Ha
3HaHuU gucuunauH(el) «MaTeMaTuyeckue MOMENHN B CETSIX CBA3U»; « OCHOBHI 3aIlUTHI
MH(OpMaIU B TEJIEKOMMYHUKAIIMOHHBEIX CUCTEMAax».

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETeHITIN:
B cootBeTctBUEU ¢ PTOC:

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHLIX CETel U ceTell mepegaun JaHHBIX, BKI0Yast
CeTH PaiuO[OCTYIa, CIIyTHUKOBRIX CHCTEM, KOMMYTAallMOHHBIX ITOACUCTEM U CETEBHIX IIJTAaTGOpM
(TTIK-9)

- Crioco6eH MPUMEHSTh IPUHIUUIIB 9KCITyaTalluy CeTel CBSI3K, OCHOBHBIE METO/bI aHaIM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMble CUCTEMbI CUTHAIU3AaLUN U
IIPOTOKOJIbI, YYUTHIBATH COBPEMEHHEBIE HallpaBlIeHUsT PAa3BUTHS TeIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

CopepxkKaHue OUCIUIIINHEI

Pasmen 1. OcHOBHBEIE 3ala4y TEXHUKY MHOTOKAHAJIbHOM CBS3W ¥ MECTO MHOTOKaHaIbHAIX
TEITEKOMMYHUKAITMOHHBIX CUCTEM Hd CETH CBA3N.
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I eKOMIIO3UIMI-KOMITO3ULIKS ceTel 0 GYHKIIMOHAIbHEIM ITpu3HakaM. [lepBuYHas ¥ BTOpUYHAS
cetu. CeTu ¢ KOMMyTallel KaHaJIOB U CETUA C KOMMYyTallel IaKeToB. MOHOCEPBUCHEIE U
MYJIbTACEPBUCHEIE CeTU. TeneKOMMyHUKAlMOHHEIE CETH M HHPOKOMMYHUKAIIMOHHLIE CETH.
MecTo, 3aHMMaeMoe MHOI'OKaHaJIbHBIMU TeJIEKOMMYHUKALIMOHHEIMU CUCTEMaMU B COCTaBe
TeJIeKOMMYHUKALMOHHBIX U UTHHOKOMMYHUKALIMOHHBIX CETEM.

Pa3pen 2. CUrHaIB 57IEKTPOCBA3N.

Bupbl 1 oco6eHHOCTH (OPMUPOBAHUS TEPBUYHBIX CUTHAJIOB CBsI3U. OCHOBHBEIE XapaKTEPUCTUKHU
[IePBUYHBIX CUTHAJIOB.YPOBHU Nepefayu. OMHOMEPHEBIE U IBYMepHBIE IU(PPOBLE CUTHAIHL.
[TousitTue 00 OlieHKe KayeCcTBa llepefjaul CUTHAJIOB CBS3HU.

Pa3pen 3. [IpMHINUIE IOCTPOEHUS MHOTOKAHAIbHEIX T€IEKOMMYHUKAIMOHHBIX CUCTEM.
[TpyHIMT TUHENHOT O pa3fesieHus curuasos. [Ipunuune nocrpoenus cucteMm ¢ YPK, BPK, OPK.
CucTeMHl CO CTaTUCTUYECKUM YIUIOTHEHUEM. WHIUBUAYaIbHbIN U IPYNIIIOBOYA METOABI
IIOCTPOeHus cucTeM nepegaun.l'pynmosoii Meton moctpoerus LICII. IludpoBsie nepapxuu:
ne3noxpoHHas mudpposas uepapxus (PDH) u cuaxpornHas uudposas uepapxus (SDH), ux
OCHOBHBIE XapaKTepucTuku. EBponerickas 1 AMepuKaHCKas uepapxuu, oTHocsamuecs Kk PDH.
Cetesrle uaTepdeiice G.703

P 4. MeTonb MHWPOBaHUS KaHaILHBEIX CUTHAJIOB B cucTeMax ¢ YPK

®opMupoBaHUe KaHAIbHBIX CUTHAJIOB C UCTonb30BaHueM AM, UM, ®M. CriocoOst
dbopMupoBaHus KaHalbHEIX curHasioB ¢ AMOBII. Mcnons3oBanue QAM u OFDM mns
bopMUPOBaHMUS KaHANTBHEIX CUTHAJIOB.

P MeTonbl MHWDOBaHU KaHaIbHBIX CUTHAJIOB B cucTeMax ¢ BPK

OcHOBHEIE 3Talbl TPeoOpa30BaHUs aHAJIOTOBLIX CUTHAJIOB B I[M(GPOBLIEe (AUCKPETU3AUUS 10
BpeMeHU, KBaHTOBaHME 110 YPOBHIO, KogupoBaHue). [Toustue UKM. PaBHOMepHOE U
HepaBHOMEPHOE KBaHTOBaHMe, 3allUIIEHHOCTh OT IIIyMOB KBAaHTOBaHUS. CTaHOapTHEIE IIKaJIbl
KBAHTOBaHUS IJIsI MpeoOpa30BaHus peueBoro curiasna. Mcmonb3oBanue IM u TUKM mms
dbopMupoOBaHUS KaHAJbHBEIX CUTHAJIOB. OpraHu3alys KaHaJIOB llepefady JaHHBIX

Pa3pen 6. KaHanbl IBYXCTOPOHHET0 IEMCTBHA.

CxeMbl OpraHu3anyy KaHajloB ABYXCTOPOHHET O AelCTBUS. Pa3Bga3bIBaoIIde YCTPOUCTRA.
fIBneHMe 3EeKTPUYECKOTO 9Xa U METOOBl OOPHOBI C HUM.

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL
144 4gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

DK3aMeH

Bb1.B.06 MamemamuyecKue Mmode/u 8 cemsix c8s3U

Llenu ocBOEHUS TUCHUIIIUHEL

Llenbio MpernomaBaHus QUCHUIIINHEL «MaTeMaTUYeCKHe MOIEeNId B CETSIX CBSI3U»
SIBJISIETCS:

M3y4eHre MaTeMaTH4eCKOro MOOeIMPOBaHUS MH(POKOMMYHUKAITMOHHEIX CETeN 1
CHCTEM, ITOAXOMOB K (hopMalu3aluy 3aJadd, METOJOB MaTeMaTHYECKOT0 OIHCAHKS
TpaduKa ¥ MPoIeccoB 00CTyKUBaHUS, CTIOCOO0B IIPECTaBIeHUs MOJiesiel ceTel CBSI3H;
IIPHEMOB U MeTO0B (hopMau3alnuy 00HEKTOB, IIPOIIECCOB, SBIEHUH, TPOUCXOISAIINX B
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ceTsx cBs3u. CTYOeHT HOIKEeH yMeTh PopPMaIn30BaTh IPOLECCH], IIPOUCXOOSIINE B
MH(POKOMMYHUKALMOHHEIX CUCTEMAX U CETSX; BEIOMPATh ¥ aHAIM3UPOBATh IIOKA3aTEeNH
(GYHKIIMOHUPOBAHUS U KPUTEPUU UX OLIEHKH; TOHUMATh IIPUHIIUAIILL 1 METOJIE
TIOCTAHOBKY ¥ PEIIeHUs 3afad MaTeMaTHYeCKOTO MOJETUPOBAHUS; TPUMEHSITh
TI0JTyYeHHbIE 3HAHUS IIPY BHIIOTHEHUY ITPOEKTOB U BBITYCKHBIX KBATUGUKAI[MOHHBIX
paboT, a TakkKe B XOfe HayYHBIX UCCIIENOBAHUM. B X01e M3y4eHusT NUCLUTIIAHEL
CTYHEHTH YCBAaMBAIOT 3HAHUS O IIOJTyYeHUM KOHIIENITYaJIbHEIX MOfieJIel ceTel CBsi3u; 00
OCHOBHBIX METOJ]aX MOEIMPOBAHUS C UCIIOJIb30BAHUEM IT0JI0KEHUHM TEOPUH MAaCCOBOTO
00CTykKUBaHUS, METOJIaX MaTEMATUYECKOM CTaTUCTUKY B 3afladaX MOIETUPOBAHUS
Tpaduka, MeTomgax Teopuu rpados. [ucrumniuHa «MaTeMaTUYeCKUe MOMIENTH B CETSIX
CBSI3W» PACCMATPUBAET IIPUHIUIILL ¥ METOMBI IOCTPOEHUS Mofesiel nHGOPMaIMOHHBIX
IIPOIIECCOB, CUCTEM U CETe. B Hel M3y4aloTCst METOHNOIOTUS M TEXHOIOT U

MO EeTUPOBAHNS NHHOKOMMYHHUKAIIMOHHEIX CUCTEM U CETEeH CBSI3U, OCHOBHEIE
TIOJIOKEHHUS TEOPUH MacCOBOT0 00CITyKUBaHUS, IIPUHIUITE MOJIEJTUPOBAHUS CETeH
TEJIEKOMMYHHUKALUY KaK CIIOKHBEIX cHCTeM. [lucuuniuHa «MaTeMaTu4ecKue MOJeNy B
CETSX CBSI3U» OJIKHA 06ecrmeynBaTh GopMUpPOBaHUe GyHAAMEHTa MOATOTOBKY OYAYIIINX
OakanaBpOB, a TaKXKe CO3[aBaTh HE00X0AUMYI0 6a3y AJIS YCIEeITHOT0 OBIafeHus
TIOCTIEAYIOUIMMY CIEIMaIbHBIMU AUCIUIUIMHAMY Y4eOHOT0 TIJIaHa.

MecTo gucuunIuHLL B CTPyKType OII1

IucnuninHa «MaTeMaTudeckKue Momenu B ceTsax cBaA3u» b1.B.06 saBasgeTcs
OUCIUIIIMHOM YacTH, GOPMUPYEMOH yYaCTHUKAMHU 00pa30BaTeIbHEIX OTHOIIEHUH OI0Ka
1 yuyebHOro mnaHa NOATOTOBKM OaKalaBpuaTa IO HampaBiaeHu «11.03.02
NHPDOKOMMYHUKALIMOHHBIE TEXHOJOTUN U CUCTEMEHl CBSI3U». HM3ydeHUe OUCIUATIINHEI
«MaTteMaTH4YeCKHue MOOEJNIM B CeTSAX CBSA3M» OIHPAETCS Ha 3HAHUU OUCLUMIIINH(HI)
«[IuCKpeTHasi MaTeMaTuKa»; «Teopus BepOSTHOCTEN U MaTeMaTU4deCKasi CTaTUCTUKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crmoco6eH TPOBOOUTH PACUETHL IO ITPOEKTY CETEN, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKALMY B COOTBETCTBUY C TEXHUYECKUM 3alaHUEM C UCIO0JIb30BAHNEM KaK
CTaHOAPTHBIX METOAOB, IIPUEMOB U CPEICTB aBTOMAaTU3aluu IPOEKTUPOBaHU, TaK U
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTMHAJIBHEIX ITporpamm (ITK-22)

- Crtoco6eH OCYIIeCTBISATh MOATOTOBKY TUIIOBEIX TEXHUYECKUX TPOEKTOB U IIEPBUYHEIH
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U TEXHUYECKOM JOKYMEeHTaIluu Ha
pa3nuyHble HOOKOMMYHUKAIIMOHHEIE 00 BEKTH HAllMOHATBHBIM U MEeXIYHAPOOHEIM
CTaHJapTaM U TexHU4YeCcKuM pernaMenTaM ([1K-23)

- Crmoco6eH MPOEKTUPOBATh BEPOSITHOCTHO-BPEMEHHEIE XapaKTePUCTHUKY IIPOIIECCOB B
MH()OKOMMYHUKALMOHHEIX CUCTEMAaX U CETSX, aHAIM3UPOBaTh MaTeMaTUUYeCKUe MOLIENH U
MeTOOH pacueTa UH(POKOMMYHUKAIMOHHEIX ceTell u cucteM (I1K-39)
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CopepxkaHue OUCIUIIINHEI

Paszmen 1. Mcnonbk30BaHre MaTeEMaTUYe€CKOT0 MOIEIMPOBAaHNUS IIPU IPOEKTUPOBAHUY CETEN
CBA3U

[Togxomel K UCCIIENOBAHUIO CITOXKHEIX cucTeM. Knaccudukaiusa Momgeneit. 3ajayuu
MOZENIUPOBaHUS [IPU IPOEKTUPOBAHUY U IKCITyaTalluy CeTell CBI3U. Mofenu ceTell CBI3U:
Hatypusie mogenu; UHopmarmornHble Mofenu. QopMaibHOE ONUCaHUE CETH IIpU
KOMITbIOTEPHOM MOJETMPOBaHUH.

Paspmen 2. Mopeny Teopuy MacCOBOT0 00CITYKMBaHUS

BrruucnuTtenbHas ceTh KaK CHCTEMa MaCCOBOTO 00CIyKUBaHUS: -IpaduK - TUIIBI QUCLUTIIAH
ob0cnyxuBaHus; - CUCTEMEI ¢ 04epensiMu; - OCHOBHBIE XapaKTEPUCTUKU CUCTEM MacCOBOTO
00CITyKUBaHUS.

Paspen 3. [IpocTeiiinyie MOOenyu CUCTEM MaCcCOBOT0 00CIYKMBAHUS

-CucTeMHl CBSI3M C OTKa3aMu. MaTeMaTH4YeCKasi MOLEe/Ib CUCTEMEI. -CHUCTEMEL CBSI3H C
OXugaHHeM. MaTeMaTH4eCcKas MOJEb CUCTEMEL.

P 4, [TokazaTeny GYHKIHNOHUPOBAHUSA CETH CBSI3U

-Bri6op noka3zaTesnel GyHKIMOHUPOBAHUS CETH CBsI3H; -CBSI3b IMOKA3aTeeH
GYHKLIMOHMPOBAHUS C KQYeCTBOM IIPENOCTaBlIeHus yCcnyT; -OnrucaHue oKasaTelel Ka4ecTsa C
IIOMOIIIbI0 MAaTEMATUYECKUX MOMieJIel TEOPHUU MacCOBOT0 00CTyKUBaHHUS.

P M 1 TEOPUU T B

-I[TocTpoeHune Momenu ceTy Ha OCHOBe Teopuu rpados;

Paspmen 6. UMUTAIMOHHOE MOOEINPOBAHKE

-[IpyHIKUIE TOCTPOEHUST UMUTAIIMOHHOM MOJIENIA CETU CBSA3Y; -IIpuMeHeHre MaTeMaTUYeCKUX
MOJeel TPy MOCTPOEHUHN UMUTAIIMOHHBIX Mopenel; -CHuCTeMbl KMUTAIIMOHHOT O
MOIenupoBaHus; -[IpuMepsl TOCTPOEHUST UMUTAITMOHHEIX MOJIeIeH.

Pazgen 7. CTaTuCTHYECKNE METOIHBI OIIeHKA IapaMeTPOB Tpaduka

-OCHOBHBIE TTapaMeTPH TpaduKa; -MeToab U3MEPEHUS ITapaMeTpPoB Tpaduka; - [ImaHupoBaHue
U3MepeHui; -MeTombl 00pabOTKY HaHHBIX.

OO6I1mast TPYAOEeMKOCTD OUCITUIIINHEL
108 gac(oB), 3 3ET
®opma MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.B.07 OcHosebl 3autumbsl uHpopmauuu 6 me1eKOMMYHUKAUUOHHbIX cucmemax

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL « OCHOBHI 3aIIUTH HHGOPMAIUU B
TEJIEKOMMYHUKAIIMOHHBIX CHCTEMAaX» SBJISETCS:

3HAaKOMCTBO C OCHOBHBEIMU YTPO3aM{ ¥ OCHOBaMHU 3allIATHl WHGOPMAIINH,
03HAKOMIJIEHHE CO CTaHOapTaMu B cdepe 3allluThl HHPOPMallUH.
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MecTo gucuunIuHLL B CTPyKType OI1

Oucuunnuaa «OCHOBH 3amuUTH MHGOpPMAaOUU B TeJIEKOMMYHHKaIUOHHBIX
cucteMax» B51.B.07 saBnseTcs OUCLUUNIXHOKW 4YacTH, GOPMUPYyEMOW ydaCTHHUKaAMU
o0pa30BaTEeNbHLIX OTHOIIEHUY 010Ka 1 y4eOHOro IjlaHa MOAr0TOBKY OaKallaBpuaTa I10
HanpaBneHnio «11.03.02 MHDOKOMMYHUKAIIMOHHEIE TEXHOJIOTUU U CACTEMBI CBSI3H».
W3yuyenne gucnumiauHel «OCHOBHL 3alIATH MHGOPMALUU B TEJIEKOMMYHUKAIUMOHHEBIX
cucTeMax» ONHpaeTcsd Ha 3HaAHUM gucuunnuH(sl) «MMHPOpMaTHKa U OCHOBH
aNrOpPUTMU3ALUL .

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH K afiMUHUCTPUPOBAHHUIO CpefiCTB 00ecrieueHrsT 6€301MaCHOCTH yaJeHHOTO AOCTyTa
(omepalliOHHBIX CHUCTEM U CIIeI[MaIu3upPOBaHHBIX MPOTOKOJ0B) (ITK-14)

- Cnioco0eH omnpenensTh MapaMeTPsl 0€30I1aCHOCTH U 3aIUTH MTPOTPAaMMHOT0 00ecedYeHust
ceTeBBIX yCTpoucTB (I1K-24)

CopepxkKaHue OUCLUIIIUHEL

Pa3spen 1. Beenenue
Konneniuu nHpopManroHHo# 6e3omacHocTi. OCHOBHBEIE YTPo3bl nHGopMaIu. OCHOBHEIE

HampaBieHus obecneueHus: nHGoOpMaIMoHHOM 6e3onacHocTu. Knmaccudukanuus CpencTs,
MHXEeHEPHO-TEXHUYEeCKas 3allluTa.

Pasgen 2. CuMMeTpUYHbIE KDUITOCUCTEMEI

PazButue kpunrtorpaduu. bnounsie mudpsl. Anroput™m DES. Ctanpmapt IEEE 802.11. Yrpo3s,
CBSI3aHHBIE C UCIIOJIb30BaHUEM OeCIIPOBOOHBIX ceTel.OCHOBHBIE CUCTEMEI 0JI0YHOT0 U
ITOTOKOBOTO mudpoBanusi. OCHOBH KPUIITOAHAH3A.

P AccuMeTpruyYHOE 111U BaHU

OCHOBBEI CHCTEM C OTKPHITHIM K/TI090M, anroputMm RSA. Iludposas nognuck. YpaBieHrue
KmoyaMmu. [IpoBepKa MOAIMHHOCTH.

P 4, CteraHor U

OcHOBHBIE TEPMUHH U onpefenenusi. CKphITas nepefada U XpaHeHNe JaHHBIX. TUTUYHbIE
IIpUMEpPH cTerocucteM. Knaccudukaiyss OCHOBHBEIX METOMIOB aTakK Ha CTETOCUCTEMEL.

Paspen 5. Texnonoruu ayTeHTUGUKAIIIN

Knaccudukauus MeTomnoB UAeHTU(PUKAINYN U ayTeHTU(PUKAIUKN. ITIEeKTPOHHBIE K04, CUCTEMEI
pPafrovYacTOTHOM UAeHTHPUKauun. Mcronb30BaHe MarHUTHBIX KapT U LITPUX KOOOB.
Hcnonb3oBaHue 6rnoMeTpuyeckon nadopmaruu. Mcnons3oBaHue maposei. CpaBHeHUE
Pa3uYHbIX TEXHOJIOTHH.

Pasgen 6. CKV]I

9nemenTth CKY]I. Knaccudukamnus ngeHTuOuKaTopoB. OCHOBHBIE THUITHI BUAEOUCTOYHUKOB
rHpopmanuu. CTpyKTypa HKu(POBOii CUCTEMHBI BUAEOHAOMIONEeHUS.
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Pasmen 7. be30macHOCTE KOMIOBIOTEPHBIX CUCTEM
Knaccudukanusi KOMIBIOTEPHEIX CUCTEM. YTPO3bl 0€30ITaCHOCTH HHMDOPMAIUK B KOMITBIOTEPHEBIX

cucteMax. HecaHKIIMOHMPOBAHHBIM JOCTYI K nHGOpPMaluy. ba3oBeli MPUHIUI 00eCIiedeHust
6e3omacHocTu. [IpaBOBOe perynupoBaHue B 001acTu UHGOPMAIMOHHON 0e30MaCHOCTH. 3aluTa
“H(opMaLuu B CETIX OT HECAaHKIIMOHHPOBAHHOT'O JOCTYIIA.

Paspen 8. [Tpo6memel 6€301IaCHOCTH ONIEPAIIMOHHEIX CUCTEM

CereBas onepanuoHHas cucTeMa. [lomuTrKa 6€3011aCHOCTH. YIIpaBiieHHe OOCTYIIOM.
AyTeHTudUKaIMa U aBTOpU3aLus. TpeboBaHUs, IPeObsBIsIeMble K CETEBHIM OIlePal[iOHHBIM
cuctemaM. OCHOBH HH(DOPMAIMOHHOM 0e30macHOCTH onepanuroHHbX cucteM (Windows, UNIX).
Paspen 9. KoMObIOTEPHEBIE BUPYCHI

Knaccudukaiys KOMIbIOTEPHBEIX BUPYCOB. [IprMepHl KOMIIbIOTEPHEIX BUPYCOB, IPU3HAKH
3apaxenus. Knaccupukanus aHTUBAPYCOB.

Paspen 10. Ananu3 nHGOpMaIIMOHHON 0€30IIaCHOCTH CETH IPENNPUATUS

[TnaHMpoBaHME aHaNIM3a CETEeBOM 0e30macHOCTHA. MHOTOYPOBHEBAS 3allluTa. TUIILI aHAIN3a
6e3omacHocTu. CkaHUpOBaHUE yY93BUMOCTeH. [IpoTuBOIelicTBre NH(GOPMAIMOHHON pa3BeIKe.
[TpoTuBOOENCTBYE aTaKaM Ha OTKa3 B 00C/TyKUBaHUK. AHAIM3 CETEBOT0 TpaduKa.

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

3auer

B1.B.08 3i1exkmponumaHue ycmpoicme u cucmem meeKoMMyHuUKauutii

Llenu ocBOeHUS TUCLIUITIUHEL

Llenbio MpernofaBaHus OUCHUTIINHEL « DJIEKTPOIIUTAHUE YCTPOUCTB U CUCTEM
TeJIEKOMMYHUKAIIUW» SIBIISIETCS:

M3y4eHNe OCHOBHBIX IPHHIUIIOB TPpeoOpa30BaHus 3JIEKTPUYECKON SHEPTUH,
MCITOIb3YEMBIX IIPH CO3MAHUHU YCTPOUCTB rapaHTUPOBAHHOI0 U 6ecrepe0oiHOT0
3JIEKTPONMUTAHUS UHHOKOMMYHUKAIIMOHHBIX CUCTEM

MecTo pucuunInHe B CTpyKType OI1

HucnunnvHa «3JeKTPONUTaHUue YCTPOUCTB U CUCTEM TejlleKoMMyHukKanuii» 51.B.08
SIBASETCS OUCIUNNNHONW YacTu, GopMHUPYyeMOU ydyaCcTHHKaM{U 00pa30BaTeIbHBIX
oTHomeHuu 6moka 1 yuyeOHOrO IJlaHa MOATOTOBKM OakallaBpuaTa II0 HallpaBIeHHUIO
«11.03.02 MHPOKOMMYHUKAIMOHHbE TEXHOJIOTUU U CUCTEMHl CBA3u». H3ydyeHUe
OUCLHUIIINHEL «JJIEKTPONUTaHNUE YCTPOUCTB U CUCTEM TEJIEKOMMYHUKALIA» ONUPaeTCs
Ha 3HaHUU AucUUNvH(b) «TeopeTrudecKue OCHOBHL IJIEKTPOTEXHUKN»; «DU3NUECKUE
OCHOBEI 3JIEKTPOHUKM».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- C1ocoOHOCTD OCYIIECTBIISITh MOHTAX, HACTPOUKY, PETYIUPOBKY TECTUPOBaHKWE 000PYIOBaAHUS,
0TpPabOoTKy PeXHMOB pabOTH], KOHTPOJIb TPOEKTHHIX ITapaMeTPOB PaOOTH U UCITBITAHUS
000pymoBaHUs CBSI3U, 00ecleyeHre COOTBETCTBUS TEXHUUYECKUX ITapaMeTPOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /UJIU WX COCTABIISIONINX, YCTAHOBIEHHBIM
9KCIIyaTallMOHHO-TeXHUYeCKUM HopMaM (ITK-11)

CopepxkaHue OUCIUATIINHEL

Pa3pen 1. Beenenue
OCHOBHBIE TTOHATHUS U ONIPeeIeHNs CUCTEMEI 3JIEKTPONIUTAHUSA U UX PYHKLIKMOHAIbHEIE

3JIEMEHTHI
P 2. Tpan MaTOPHI

O61mue cBemeHUs 0 TpaHCPopMaTopax. PexkuMel paboTh TpaHchopMaTopoB. Paboune
XapaKTEPUCTUKY U ITOKa3aTeIu KauecTBa TpaHCPopMaTopoB. TpexdasHbie TpaHCHOPMATOPHL.
Paspen 3. BrnpsaMuTenbHEIE YCTPOKWCTBA

OO1mue cBeleHUs O BHIIPSIMUTEIBHEIX yCTPOoCcTBaX. OCHOBHI TEOPHH BHIIpsiMiIeHus. Pabora BY
Ha aKTUBHO-MHOYKTUBHYIO ¥ aKTUBHO-eMKOCTHYIO Harpy3K#. YIIpaBiisieMble BEHIIPSAMUTEIIN.
Paspen 4. [laccuBHEBIe CrIaXUBaIOIe QUILTPHL

Ha3naueHue, CTpyKTypHas cxeMa, npu3Haku Knaccudukanuuu CO. [Tokasatenu kauectBa CO.
[IpuHITUIEL pacyeTa

Pasgen 5. [TonyIpoBOIHUKOBEIE ITPe06pa30oBaTeIN MOCTOSHHOIQ HAPSAXKEHNU

HasHaueHue npeobpa3oBaTesieil IOCTOSHHOTO HalpsaKeHusd. [IpuHiun npeobpa3oBaHus OGHOTO
IIOCTOSTHHOTO HalpsikeHUs B gpyroe. Knaccudukaims, mokasaTe/ld KauecTBa U 00/1acTh
npumeHnenus [1TTH. AHamu3 OCHOBHBIX CXEM TPAH3UCTOPHBIX UHBEPTOPOB.

Paspen 6. CTabunu3aTophl HANPSXKEHUS U TOKa

O61ue cBepmeHus 0 cTabunuiaropax. KommeHcallmoHHbIE CTaOUIN3aTOPHI IIOCTOSTHHOTO
HaIpSKeHUs U TOKa C HellpephIiBHEIM perynupoBanueM (HCH). KoMmneHcalnoHHbEIE
CTabuNMM3aTOPHl IOCTOSTHHOTO HAIPSKEHUS C UMITYJIbCHLIM perynupoBanueM (MCH).
Crabunu3aTophl IEPEMEHHOTO HANIPSIXKEHUS U TOKa

Paspen 7. Ucrounuku 6ecriepe00MHOT0 NUTAHUS

O6mue cBemenust 00 MBI, knaccudukaius. OCHOBHbIE CXeMHBIE PEIIeHUS

P W CTOYHUKH KTPOCHa0XKeHUd

0OcHoBHBEIE TPeOOBAHUS, IPEIbSIBISIEMbIE K HCTOUHUKAM 3JIeKTPOoCcHa0xKeHus1. Kiaccudukamms
HCTOYHUKOB 3JIEKTPOCHAOKEHUS

Paspmen 9. XuMudeckye HCTOYHUKY TOKA

Knaccudukauus XUT. KucnoTHble / CBUHIIOBEIE / U IIEJIOYHBIE aKKYMYISTOPHL. [loKa3aTenu
kKayectBa XUT. YCTPOHCTBO, OCHOBHEIE XapaKTEPUCTUKH, PacyeT PeKUMOB PabOTHI

P 10. C3OI1 TeneKOMMYHUKAITMOHHEBIX CUCTEM

Hasnauenue u knaccuduranus CIII. TToctpoenue monynbHEIx IITY ¢ 6ecTpaHchopMaTOPHBEIM
BX0moM. BerOop yacToThl mpeoOpa3oBanus. [ToBeimenue HagexHoctr CIIT.

Paspen 11. 3aknwoyenue

Hampasnenus passutus CII1
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.09 9iaeKkmpoHuka

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenpio IPenofaBaHus QUCIUIIINHEL « DJIeKTPOHUKA» SIBJISETCS:

IIOITOTOBKa 0aKajaBpoOB B 00/1aCTH GYHKIIMOHUPOBAHUS 9JIEMEHTHOMN Oa3bl
PaOgMo3IeKTPOHHOM aNapaTyphl ¥ CO3aHre He0OXOOUMOM OCHOBEI [JIsSI YCIIELTHOTO
OBJTaMieHUs IOCTIeOYIOIIUMY CIIeITHaTbHEIMY OUCIUIIMHAMY y4eOHOro MiTaHa.

MecTo pucuuniavHel B CTpykType OI1

HucnunnuHa «OnekTpoHuKa» b51.B.09 sBnseTcsa OUCHUNIUHON YacTH, GOPMUDPYEMO
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIeHUY 0n0Ka 1 y4eOHOro mjaHa MOATOTOBKHU
OakanaBpuarta 1o HampaBneHu0 «11.03.02 MHGDOKOMMYHUKALIMOHHEIE TEXHOJIOTUHU U
CUCTEMBI CBA3U». HM3ydyeHue OUCLUNIUHE «JJIEKTPOHUKA» ONUpaeTCs Ha 3HAHUU
pucuuniauH(bel) «Bricmas MaTeMaTHKa»; «TeopeTHYeCKHe OCHOBH
3NeKTPOTEeXHUKU»; «DPu3ukar.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tponecc u3yuyeHus: UCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIIEOYIONINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH caMOCTOSITETLHO ITPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS M UCII0Ib30BaATh
OCHOBHBIE ITpHEMHBI 00pab0TKH ¥ NIpefiCTaBIeHUS MONy4YeHHBIX faHHbIX (OITK-2)

- CriocoGeH IPOBONUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEeHUM 1 CPENCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METOMOB, IIPUEMOB U CPE[ICTB aBTOMATU3alNK ITPOEKTUPOBAHHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMbIX OpUTUHAIbHBIX nTporpamMm (ITK-22)

ComepKaHne OUCIUIIINHEL

Pazgen 1. KOHCTQyKTI/IBHO-TeXHOJ'IOFI/I‘-IeCKI/Ie OCHOBEI MUKDOJJIEKTPDOHUKH.
OCHOBHEIE TIOHSITHS MHKPOIJJIEKTPOHUKH. FI/I6pI/II[HI:Ie HWHTETPaJIbHBIE CXEMEI. TOHKOIIIEHOYHEIE

U TOJICTOIIJIEHOYHEIE CXEMHEI. HOHYHpOBOJZ[HI/IKOBBIe HWHTETPaJIbHBIE CXEMBEI. Crioco0mr HU30JIA0UN
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MHTEeTpaJIbHbIX 3JIEMEHTOB. JJIEMEHTHI II0JIyIIPOBOAHUKOBEIX UHTEIPaIbHEIX cXeM. ba30Bbie
TEXHOJIOTHYECKHe OTepaluu, UCIIOIb3yeMble IIPU CO3TaHUM MHTErpabHbIX cxeM. OCOOeHHOCTH
OO0IBIIMX UHTETPATIBHBIX CXEM.

Paspmen 2. OCHOBEI CXEMOTEXHUKH aHAJIOTOBBIX MHTEIPDATbHEIX CXEM.

CocTaBHbIE TPAH3UCTOPHL. ['eHEpaTOPEl CTaOUIIBHOTO TOKA. [JuHaMU4YecKas Harpy3ka. CxeMel
COBUTa IOTEHIMAIBHOTO YPOBHS. OCHOBHEIE KaCKa[bl aHAIOTOBBIX MHTETIPAJIbHBIX CXEM.
OmepalliOHHBIE YCUTIUTENIN - OCHOBA 37IeMEeHTHOM 0a3bl aHaIOrOBBIX MHTETPaIbHBIX CXEM.
Croenuanu3upoBaHHbBIE MHTEIPAJIbHBIE CXEMBI, UCIIOJIb3yeMble B TeIEKOMMYHUKAIIMOHHOU
amnmnaparype.

Pasmen 3. OCHOBHI CXEMOTEXHUKH ITM(PPOBLIX UHTETPATIbHBIX CXEM.

Jloruyeckue onepaluu 1 Ioruueckre 3jeMeHTrs. OCHOBHEIE ITapaMeTPH ITU(POBHIX
MHTEeTrpaibHbIX CXeM. [[MOHO-TPaH3UCTOPHAS U TPaH3KUCTOPHO-TPAH3UCTOPHAS TOTUKM.
OMUTTEPHO-CBA3aHHas JIorMKa. UHTerpanbHas MHXKEKIIMOHHAS JIOTHKa. JIoTudyecKrue 31eMeHTE
Ha M[II- u METI-Tpan3ucTtopax. Tpurrepsl. 3anoMuHarooIIyie yCTPOUCTBa.

OO61masi TPyA0EMKOCTb MUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPoOMeKYTOYHOM aTTeCTAllUN

3aueT

b1.B.10 IIu¢gpoeasi 06pabomka cuz2Haios

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llenbio mpemomaBaHus qUCHUILIHHEL «[IrudpoBas 06paboTKa CUTHAJIOB» SIBJISETCS:
npuobpeTeHne 0a30BEIX 3HAHUH U HABRIKOB B 00JIaCTH ITH(MPOBOI
obpabotkucurtaanos (LIOC).

MecTo pucuuniuHel B CTpykType OI1

OucnunnuHa «Iludppopas oOpaboTka curxHanoB» b1.B.10 sgBnseTcs OUCIUMIUHON
yacTtu, popMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOILIeHU 01m0Ka 1 yueOHOTO
njaHa TNOATOTOBKM OGakanaBpuaTa no HanpaBiaeHuio «11.03.02
NHPOKOMMYHUKALMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OUCLHUIINHBI
«IIudpoBas o6paboTKa CUTHAJIOB» OIHKPAETCS Ha 3HAHUM OUCHUNIUH(BI) «Briciias
MaTeMaTHKa»; «[J[uCKpeTHas MaTeMaTuKa»; «MHpOpMaTuKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

Hpouecc N3y4YeHUd JUCHUIIIIMHEL HAIIPABJIEH Ha (l)OpMPIpOBaHI/Ie ClIegyIOIInX KOMHGTGHHI/II;I:
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B cootBeTctBuE ¢ PTOC:

- Crmoco6eH IpUMEHSITh METO[IbI ITOMCKA, XpaHeHus, 06pa00TKY, aHau3a U IPeiCTaBIeHNUs B
TpebyemoM popmaTe nHGOPMAIUK U3 Pa3TUYHEIX UCTOYHUKOB U 6a3 JaHHAIX, cOOIIofas mpu
3TOM OCHOBHBIE TpeOoBaHUs HH(DOPMaIoHHoM 6e3omacHocTu (OITK-3)

- Crmoco6eH MPOBOOUTH PACUETHL II0 TPOEKTY CETEN, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKALWY B COOTBETCTBUY C TEXHUYECKUM 3alaHUEM C UCIO0JIb30BAHUEM KaK
CTaHIapPTHBEIX METOLOB, IPUEMOB U CPELCTB aBTOMaTU3allly IPOEKTUPOBAHUS, TakK U
CaMOCTOSITEJILHO CO3aBaeMbIX OpUTMHAJIBHEIX ITporpamm (ITK-22)

CopepxkaHue OUCIUTIINHEL

P 1. BBegenue B

OCHOBHBIE THIIB CUTHAJIOB. HopMupoBaHue BpeMeHU. TUIIOBEIE AUCKPETHEIE CUTHAIIHL.
Hopmuposanue yactoTel. OCHOBHAS mojioca yacTot. O6o0bmenHas cxema L1OC

Paspmen 2. MaTemaTtudyeckoe onucanue JIJIC Bo BpeMeHHO# 06/1acTu

Onpepnenenue u cBorictBa JINC. UMnynbcHas xapaktepuctuka (UX). Popmyra CBepTKH.
PasnocTtHOe ypaBHeHue (PY). PekypcuHrle u HepekypcusHbie JIJC. KUX u BUX JINIC.
OmnpepneneHue U epBbl KpuTepuil ycrouusoctu JIJIC

Paspmen 3. MateMaTtudeckoe onucanue JITIC B z- o6nacTu

Ompenenenue u CBOMCTBA Z- mpeobpa3oBanusi. COOTHOIIEHWE MEXKY P- U Z-TIJIOCKOCTSIMH.
Brruucnenue odpaTtHoro Z- mpeobpa3oBanusi. [lepegaToyHast GyHKIUS U ee Pa3HOBUOHOCTH.
CBs3b ¢ PY. Bropoi KpuTepuil yCTOMYUBOCTU

Paspen 4. MatemaTtuueckoe onucanue JIIIC B 4aCTOTHOM 00/1aCTH

YacTroTHas xapakTepuctrka. CBs3b ¢ epefgaToyHoi gyukimeit. AHX, @YX u ux cBOMCTBa.
Pacuer 1 ananu3 AYX u @YX

Paspen 5. Ctpykrypel JITIC

Omnpepenenre CTPYKTyphl. CBSI3b C BUOM IepefaTodyHol GyHKIUU. OCHOBHEIE Pa3HOBUIHOCTH
CTPYKTYD

Pa3pen 6. [Tudpossie GunabTpl (1P

Omnpepenenue u Kinaccupukanus LI®. dTansl mpoeKTUPOBaHUS. 3aganue TpeboBauuit K AUX.
KUX-punptps ¢ nurerHou ®UX. Cunte3 KUX-QuibTpoB: MeTOn OKOH; METOM HaUTydlIen
paBHOMepHOM (uebrieBCcKoM) annpokcuManuu. Cunte3 BUX-GunbTpos: MeToq
uHBapuaHTHOCTU UX; MeTon OunuHelHoro Z-npeobpa3oBanus. AHanu3 xapaktepuctuk KUX- u
BUX-¢punstpos

p 7. OnvcaHue QUCKPETHHIX CUTHAJIOB B YaCTOTHOU TU

CroexTpasibHas IJIOTHOCTD U ee CBOUCTBA. CBSA3b CIEKTPaIbHAIX IIJIOTHOCTEN OUCKPETHOTO U
aHaJIOroBOro curHasios. Onepauuu CO CIeKTPaIbHOU IJIOTHOCTHIO

Paszmen 8. [InckpeTHoe npeobpa3oBanue ypre (JII1D)

IOII® nepuogryeCcKuX U KOHEYHHIX ITOCIenoBaTenbHOCTEeM. CBoucTBa 11O

Pasmen 9. BricTpoe npeobpa3oBanue Pypre (BI1D)

Ouenka BeruncnuTenbHOM ciaoxHOCTH [I1®. Anroput™m BI1® Kynu-Trioku. OeHka
BhIUuCNIUTENbHOU cnoxkHOCTH BI1®.Havanbuseie ycnoBus BI1®. Havanbuele ycmoBus BI1O.
brictpoe Beruuciaenune OJIITO

Pazpen 10. 9bdeKTh KBaHTOBaHKS B TU(MPOBLIX CUCTeMaX ¢ QUKCUPOBAHHOU TOYKOU
Hcrounuku omuboK KBaHTOBaHUS. IhdeKTh KBaHTOBaHUSA: 1IyM ALITT; cOGCTBEHHBIN IIyM

1M (POBOI CUCTEMBI; OIMOKK KBAHTOBaHUSA K03 (DUIIMEHTOB IIepeaTOuYHON GYHKIKH; OIMUOKT
[IepemnoJIHeHUs CyMMaTOPOB
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.B.11 Teopus 31eKmpu4eckoll cés3u

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIINIUHEL « Teopus 9IEKTPUYECKOM CBSI3U» SBISIETCS:

Lenpio npenogaBaHus QUCLUIIIAHE «T€0pus 31eKTPUUYECKOU CBA3U» SIBISIETCSA
M3JI0KeHNEe OCHOBHEIX 3aKOHOMEPHOCTel 0OMeHa nH(OpMalneil Ha PaCCTOSHUH,
00paboTky, 3pPeKTHBHOM Nepeayyl ¥ IOMEX0YCTOMUYNBOTO ITPUEMA B TEXHUYECKUX U
€CTECTBEHHBIX CUCTeMax Pa3/InuHOro Ha3HaueHUsI U POpMUPOBaHUS PyHOaMeHTaIbHBIX
3HaHUM OCHOB TEOPHUHU JETEePMUHUPOBAHHBIX U CITy4alHbIX aHAIOTOBHIX U IMU(POBHIX
CHUTHAJIOB ¥ CHCTEM UX Ipeo0pa30BaHuUsI, OCHOB IIOCTPOEHUSI COBPEMEHHBIX CHCTEM
dhopMmupoBaHus , 00pab0OTKYU U IMepefadyu CUTHAJIOB, METOMIOB aHAIOTOBOM U IIH(PPOBOK
MOMYISAIMY CUTHAJIOB [AJIs1 KAaHAJIOB C IOMeXaMH B TOM YHCJI€ ONTHYECKUX, IPUHIUIIOB U
METOI0B MHOTOKaHaIbHOU Ilepeqay, XpaHeHus, pacupeneeHus U IprueMa
OUCKPETHHIX U HETPEPHIBHEIX COOOIIIEHU, METOMIOB TIOBHIIIIEHUS] SHEPTETUYECKOU 1
CIIeKTpabHOU 9P GEeKTUBHOCTH CUCTEM MH(DOTEIeKOMMYHUKALUM 6a3upyIOMUXCS Ha
byHIaMeHTaIbHOU TEOPUH BPEMEHHOTO, CIIEKTPAIbHOTO ¥ KOPPENSIMOHHOTO aHaIu3a
CHUTHAJIOB, B TOM YMCJIe B OIITHYECKOM [IMarna30He, ClI0COOCTBOBATh PA3BUTHIO
TBOPYECKUX CIIOCOOHOCTEN CTYOEHTOB, YMeHUIO (POPMYyIUPOBaTh U pellaTh 3afadn
ONTHMU3AIMU CACTEM CBSI3HM, YMEHUIO TBOPYECKH IPUMEHSITh U CaMOCTOSITEIbHO
IIOBBILIATH CBOM 3HAHUS B 00/1aCTA UHPOTEIEKOMMYHUKAINK, GOTOHUKYU U
ONTOMH(OPMATHUKH.

MecTo pucuuniavHe B CTpykType OI1

HucuunnvHa «Teopus 3MeKTpudeckor cBa3u» B51.B.12 gBnsgeTcs OUCLUIIIMHON YacTH,
bopMupyeMoi ydacTHUKaMu 00pa30BaTeIbHLIX OTHOLIEHUY 6510Ka 1 yueOHOTO IaHa
IOATOTOBKY OaKanaBpuaTa o HampaBneHuioo «11.03.02 WHGDOKOMMYyHUKAUMOHHEIE
TEXHOJIOTUU U CUCTEMHl CBA3W». M3ydeHUe OUCHUNIIUHE «TeopuUs 3JIeKTPUYECKOU
CBSI3W» ONUpaeTCs Ha 3HAHUU OUCHUIUINH(bI) «Bricmias MaTeMaTuka»; «[lMCKpeTHas
MaTeMaTuKka»; «TeopeTudyeCKre OCHOBHL 3JIEKTPOTEXHUKU»; «DPU3MUYeCKUe OCHOBEL
37IEKTPOHUKU».

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

- Crioco6GeH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMAaTUKHU
IJIs pellleHus 3afay nHxeHepHoU mestenbHoCcTH (OITK-1)

- CriocoGeH TPOBOAUTH PACYeTHl 10 TPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH(POKOMMYHHUKAIIMY B COOTBETCTBUU C TEXHHYECKUM 3aflaHUEM C UCII0Ih30BaHUEM KaK
CTaHIAPTHBEIX METOMOB, IPUEMOB M CPEICTB aBTOMATHU3AIUN TPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[MaBaeMbIX OPUTUHAIbHEIX TporpamMm (ITK-22)

CopepxkaHue OUCIUIIINHEI

Paspen 1. O61iue cBeIeHUs 0 CHCTEMAaX 3JIEKTPOCBSI3HU
[TonsTue nuDOpPMaIuy, Co0OIIeHUsI, CUTHaIa. Mofiesb CUCTEMEI ITepenadyn

rHpopmauun.Knaccudukaiys CUTHAIOB B KaHallaxX CBSA3U. MicTopuyecKkue faThl B UCTOPUU
cBs3u u TenekoMmyHuKanuuii. ASCII (American Standard Code for Information Interchange).
TenmerpadHBIN TPEXPETUCTPOBEIM Koo MTK-2. MeTonbl CHCTEMHOTO aHaKM3a
TeJIeKOMMYHUKalui. BpeMeHHO! ¥ 4aCTOTHHIM aHa/lu3. BepOSTHOCTHEIE TOAXOMH B
IIOCTPOEHUY U ONITUMHU3ALNY CUCTEM CBs3U. CTaTHCTUUECKas Teopus o0HapyKeHUSI CUTHAJIOB U
OLIEHKM UX IapamMeTpoB. Teopusi uHGopManuu 1 KoguposaHus.CoobiieHre 1 CUTHAJI
PagroTexHUYeCKUe LIelu U CUTHAJIB: aHaJIOrOBhle, KBAHTOBaHEIE, QUCKPETHEIE, ITU(POBEHIE.
Moperns npoliecca KOMMYHUKAIUY. DTAJIOHHAS MOJe/Ib B3aUMOEUCTBUS OTKPHITHIX CUCTEM
(OpenSystemInterconnect - OSI). OcHOBHEIE TIPe0Opa30BaHus HHPOPMAIMOHHBIX CUTHAJIOB B
1u¢ppoBoi cBsi3u. PopMaTHpPOBaHKe: 3HAKOBOE KONUPOBaHNE, AUCKPETU3alINs,
kBaHToBaHue, MKM. Ilepenada Buneocurnanos: NRZ, caMOCHHXpOHU3UPYOIIKECS (POpMaTH,
dba30Boe KOOUPOBaHUe, CTPYKTypa CUCTEMEHI Tepefaun nHpopmarmy, Knaccudukaiys KkaHaloB
nepenavyu HHGOpPMaLIUH.

P 2. CIeKTpHI IePUOOUYEeCKUX U HellePUOONYEeCKHUX CUTHAIOB. [1 BaHue DPypb
BekTopHbIe Mopenu curtanoB. O600ueHHbIN psig ®yphe.BeKTOPHOE TpefcTaBieHNne CUTHAIA.
[TousTue 6a3uca, HOPMEL, CKaISIPHOTO TPOU3BEIeHNSI CUTHAJIOB, OPTOTOHAJILHOCTH CUTHAJIOB,
OPTOHOPMMPOBAHHOTO 6a3uca CUTHaNOB. AnreOpandeckas CTPYKTypa IPOCTPAHCTBA CUTHAJIOB.
['eomeTprueckas CTPYKTypa IIPOCTPaHCTBa CUTHaJIOB. HopMma curHana. JHeprus CUrHaia.
MeTprKa nIpoCcTpaHCTBa CUTHaIOB. CKanspHOe MPOU3BefieHNue CUTHAIOB. ba3uCHEIe CUTHAIHL.
O6006mmenHb psin OypbeCreKTPhl TEPUOTUYECKUX CUTHAIOB. QOPMEI CIIEKTPAIbHOTO
IIpefCTaBlIeHNS IEPUOOUYECKOT0 CUTHasa. CIIeKTPH IepUOJAYECKHAX CUTHAJIOB INHEWYaThIE U
ouckpeTHble. CIIEKTPEl HEIIePUOAUYEeCKHUX CUTHAIOB. MofieIb HellepuoguieCcKoro CUrHasa Kak
IIpefebHOrO ClIy4yas IepUuogUueCcKOro CUTHaJa , KOrAa Iepuof IIOBTOPEHUS CTPEMUTCS K
6eckoHeyHOCTH. ®U3UUYECKUIN CMBICIT CIIEKTPaJIbHOM IJIOTHOCTH CHUTHala. MaTeMaTU4eCKu U
(bu3nYecKuil CIeKTp HEeIIepuoJniecKoro curiana. [Ipsmoe u obpaTHoe mpeoOpa3oBanre Oyphe.
CoiicTBa npeobpa3oBanus dypre.

Pasmen 3. CrieKTpanbHO-KOPPENIIIMOHHLIN aHaIN3 IeTePMUHNPOBAHHEIX CUTHAIIOB B
“H(]OTETeKOMMYHUKAIIUH.

AHanuTUYeCcKuii curHan. KBagpaTypHBIN U CONPSKEHHBIN CUTHAIL. [Ipeobpa3oBaHue
I'unpbepra. CrekTpanbHas MJIOTHOCTh aHAJIUTAYECKOT0 curHana. IIpeobpa3oBanue ['unpbepra
BO BpeMeHHOU oOnactu. [Ipeobpa3oBanue ['nnpbepTa Bo 4acToTHOU 0Onactu. [Ipeobpa3oBanue
T'mnsbepTa A1 rapMOHAYECKUX CUTHaJOB. [IoHSATHE Y3KOMOI0CHOTO curiana. ®opMupoBaHue
KOMIIJIEKCHOU orudaroleil oj0coBoOro curuaia.Pacnpenenenre sHepruu B CeKTpe
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HeIepruofuYecKoro curtana. PaBeHcTBo [TapceBans u o6obuieHHas ¢popMyna Pases.
OHepreTUUeCKUM CIEKTP CUTHana. PacnpeneneHre SHEPTUH B CIIEKTPE BEIIIECTBEHHOTO
HeIepuogniecKoro curiana. ¢dekTuBHas MIMPHUHA ClIeKTpa curHana. KoppensuuoHHbE
MOZENY JeTePMUHUPOBAaHHBIXCUTHAIOB. ABTOKOPPENIANMOHHAsA (PYHKIKS BEIIeCTBEHHOTO
curHana (AK®)u ee cBoiicTBa. CB13b AK® curtHana ¢ ero sHepreTu4eckuM cruektpoM. AK®
MIEPUOIUYECKOTO BEII[ECTBEHHOTO curHasa. CBepTKa curHanoB. CUTHaN Ha BHIXOME TUHENHOU
cucTeMbl. YacTOTHas XapaKTEePUCTHUKA TMHENHON CUCTEMBI. CBepTKa OBYX CUTHAJIOB BO
BpeMeHHOM 1 4acTOTHOM o0nactu. COOTHOIIIEHN e MeXIy CBEPTKOM U KOPPeIsALuen.

Pa3pen 4. [IucKpeTHBIE CUTHAJIBL B PAIUOTEXHUKE U TeIeKOMMYHUKAINU. CIIEeKTPHL JUCKPETHAIX
curHasnos .JIucKkpeTHoe npeoOpa3oBanne Oypre. ANTopuTMe BII1D.

IucKpeTH3alus aHaloroBoro curiana.Teopema KorenbHuKoBa. [IUCKpeTHOe TpeoOpa3oBaHue
Oypre.[JuckpeTr3alus 110 BpeMeH ¥ KBaHTOBaHUeE 110 YPOBHIO. CTPYKTypa U Pa3psAfHOCTD
AIIII. [ITym KBaHTOBaHUS. AMINIUTYIHO-UMITY/IbCHaA MoOynsanus (AUM), MupoOTHO-UMITYIbCHAS
mopynsaius (IIMM), Bpemsa-umnynbcHas moaynsauus (BUM), UMIyabCHO-KOZOBas MOOY IS
(MKM). MaTeMaTr4ecKasi MOfeJb AUCKPETU3UPOBAHHOI0O CATHAla. TeopeMa KoTenbHUKOBA.
O600mmenHbIH psig Oypbe 10 cucTeMe 6a3UCHBIX (OPTOTOHAIBHBIX) QYHKINN KoTenmbHUKOBA (psin
KorenvbHuKOBa) BoccTaHOBIEHNE aHAIOTOBOT0 CUTHAA 110 AUCKPETHHIM OTCYeTaM.
CnekTpasbHas MIOTHOCTh 6a3ucHBIX QyHKIMN KoTenpHukoBa. CIIEKTP AUCKPETU3UPOBAHHOTO
curHana. [Ipeobpa3oBanue Oypre miIst QUCKPETU3UPOBAHHOI'O CUTHANa. IHDeKT HamoKeHUus
IIPYU AVCKPETU3aluu - 371aucuHr. CIIeKTp AUCKPETU3UPOBaHHOT 0 CUTHAJIa IPY IPOU3BOJIbLHOU
dhopMe IUCKPETU3IUPYIOLUIUX UMITYIbCOB, OTIMYHLIX O fenbTa-QyHKIUN. Moaenb qUCKPETHOTO
CUTHAJIa B YaCTOTHOM oOnacTtu. [luckpeTHoe npeobpa3oBanue ®ypre. I[loBopaunBaroIye
MHOXXHUTEJH U X CBOMCTBa. bricTpoe nmpeobpa3oBanue Oypre (BIIP) . Anroputmsl BIIO ¢
MIPOpexXnBaHNEM 110 BpeMeHU. AnropuTMel BII® ¢ mpopexuBaHueM 10 4acToTe. [I[puMeHeHnE
BII® mns BEIUMCIEHUS CBEPTKH.

Pasgen 5. Monynsanus CUrHaIo0B B paJUOTEXHUKE U TeIeKOMMYHUKAIIWN,

Buprl aHanoroBoit MOOyIANMY: aMIJIATyOHAS MOTYIALUS, yrioBasd Moaynanusa( UM, OM,
O®M), MrHOBeHHad mMonHas (pa3a, MTHOBeHHAs YaCcTOTa. BpeMeHHbIen BEKTOPHBIE fUarpaMMEbl
MOZYJIMPOBaHbIX CUrHaI0B. CIIEKTPEl MOLY/IMPOBaHHEIX CUTHAJIOB. [eMonynauuda AM cursana.
AMINUTYOHOE [eTEKTUPOBaHKe, KBaipaTUYHOE NeTeKTUPOBaHue (HeluHeltHoe Tpeobpa3oBaHue
B peXXUMe MaJjioro CUrHasa). banancHas MOOynIsALusl CUTHAJIOB U IIOfaBIeHNe HECYIIEro
CUTHaJsa. YHUBEPCaIbHBIN KBapaTypPHBLIA MOOyIATOpP. PopMupoBaHe KOMIIJIEKCHOU
orubatomey (Baseband signal).lludpoBas Mogymnsamnus curianoB. CUTHAIB C AUCKPETHOM
aMIIUTYOHOW MoAynsiuuel. [JUCKpeTHas YaCTOTHAs MOAYJAIMS curiano. [luckperHas ¢a3oBas
MOAYJIALUS CUTHAJIOB. [[MCKpeTHAs KBaApaTypHas MOYISALUS CUTHAIOB. T€XHOJIOTUY U BUHL
11 poBOM MOAYIALUYN B COBPEMEHHBIX CUCTeMax CBs3u. Lludpoas OuHapHas MOTYIAIUsA: OOUH
CHMBOIJI - oguH 0uT. CUTHaANIbHEIE CO3Be3aus, (ha30Bast MIOCKOCTh CuH(pa3HOoU | 1 KBagpaTypHOU
Q xommnoHeHT. Lludposasa kBagpaTypHasd Mogynanus KAM 16: ogus cuMBon - 4 6uTa B TOM XKe
nosioce 4actot.Kop I'pesi. Pemetuaras Mmogynauus. CurHajabHbIe-KOIOBbIe KOHCTPYKLIUHT

M (POBEIX CUTHAJIOB.[I0MEX0YCTONYUBOCTE PA3IMYHBIX BUOOB MOV SN,

P MaTteMaTu4yeckue M u YAUHBIX IO B. [TpoxoxXnoeHu YAWUHBIX
[IPOLIECCOB Yepe3 INHEWHEIe IelH.

CrnydaliHBle CUTHAJIBI U UX CTAaTUCTUYECKUE XaPaKTEPUCTUKM: QYHKIUS pacipeneneHns
BEPOSATHOCTH , IJIOTHOCTh paclpenesieHus: BePOSITHOCTUA. YHUCIOBbEIe XapaKTePUCTUKN3aKOHa
pacmpeneneHus: MaTeMaTUUYeCKOe OXUAaHNUe, JUCIIEPCUS, aBTOKOPPENANNOHHAsA PYyHKINSA
CJIy4auHOro mpouecca. CTanyoHapHble U 3proaudeckue curHasbl. CUTHAJB C HOpMaIbHbIM
3aKOHOM pacIipefe/ieHns BePOSITHOCT MITHOBEHHBIX 3HaUeHU. CBA3b KOPPEIALUU 1
HE3aBHCUMOCTH BEIOOPOK M3 HOPMAaJIbHOTO CIy4YaiHoro curtasna. Csisb AK® ¢ sHepreTuyeckum
CIIEKTPOM CJIy4alHOT0 CUTHaJjIa, TeopeMa BuHepa - XuH4YMHA, UHTEPBAJI KOPpensiuuu, Oesblii
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IIyM. Y3KOIIOJIOCHBIE CITy4aiHbIe MPOIECCH, pacmpeaeieHne orubaromei u gpasbl
Y3KOIIOJIOCHOTO CIIy4alHOoro npoliecca. CeKTpaabHO-KOPPEIIIUOHHbIM aHaIu3 IPOX0XKIEHU S
CITy4alHBIX CUTHAJIOB Yepe3 IMHEeUHEIE.

Pazmen 7. OcHOBH Teopuu nepenayu nHGopManuu. UHGOPMallMOHHBIE XapaKTEePHUCTUKH
HCTOYHUKOB COOOIEHNH ¥ KaHAI0B.DHTPOIUS ¥ KOTUYECTBO HHPOPMAIIUH.

WudopMalnoHHbIE XapaKTePUCTUKY UCTOYHUKOB IUCKPETHHIX coo0ueHn. Monenu
HMCTOYHUKOB JUCKPETHHIX co00ImeHui. CBOMCTBA 3PTOANYECKUX UCTOYHUKOB. I30EITOUHOCTE U
IIPOX3BOUTENILHOCTh JUCKPETHOTO NCTOUYHUKA. [IBOMYHEIN NCTOYHUK COOOIIEHHH.
HHbopMalimoHHbEIe XapaKTePUCTUKY IUCKPETHHIX KaHanoB. neanbHrle (6e3 moMex) u
peanbHEBIE (C TOMexaMu) KaHasbl. CKOPOCTh Ilepefiayy U MPOIyCKHas CIIOCOOHOCThL KaHasa.

I BoMYHBLIM 1 "M-UYHBIHN" KaHal. MHpopMalnnoHHbIe XapaKTEPUCTUKN HCTOYHUKOB HEITPEPHIBHEIX
coobmenuii. MuddepeHuranbHasg SHTPONUSA. DHTPOIKS PABHOMEPHOI'0 pacipeneeHns.
OHTPOIHUS rayCCOBCKOT0 0€JI0To IMyMa. JICUJIOH-9HTPONINS He3aBUCHMEBIX COo00IIeHn. Mogenu
HeTPEePLIBHLIX KaHaoB.Mopmeny IUCKPeTHHIX KaHanoB. CpaBHEHNE IIPOIYCKHBEIX CIIOCOOHOCTEN
OUCKPETHHIX U HelIPepHIBHEIX KaHaloB. TeopeMbl KonupoBaHus llleHHOHA 719 KaHAJIOB CBA3U
6e3 momex u ¢ moMmexamu.Knaccubukays UCTOYHUKOB COOOIIEHNM U KaHaloB. Tpu mmoaxoaa K
onpepneneHuto nousaTusa “KonuyecTBo nHbopMauuu”’: KOMOMHATOPHEIN, BEPOSITHOCTHBIH,
anroputMudeckui. KonndyectBo nH(popManruy Kak Mepa CHATOM HEOIPEeNeIeHHOCTH.
WudopMalmoHHbIE XapaKTEPUCTUKY UCTOYHUKOB COOOIIIEHUN: SHTPONUS - Mepa
HEOIIPefleIeHHOCTH COCTOSTHUM UCTOYHUKA CO00IIeHuH B cpefHeM. Mepa HeolpeneneHHOCTH P.
Xaptnu u K. [llennona. CBOXCTBa 93HTPOIIUY OUCKPETHOI'0 UCTOYHUKA. ATIpUOPHAs
(6e3ycrnoBHas) SHTpPONUs. AnocTepropHas (YCI0BHAS) SHTPOIMS JUCKPETHOT'O UCTOYHUKA U ee
cBoucTBa. MHpOpManmoHHbIEe XapaKTEPUCTUKY KaHAI0B: MaKCUMabHasg CKOPOCTh Iepefadn
rH(opManuu (IPOMyCcKHas CIOCOOHOCTD KaHasta), K03¢hGHUIIMeHT UCII0Ib30BAHMS KaHaa.

Paspen 8. OcHoBE Teopwu 3QGEKTUBHOTO KOOUPOBAHKS TUCKPETHEIX coobimenui (IC).
KomupoBanue ncrouynuka JIC.

Knaccudukanus komoB. dPpGheKTHBHOE ONTHMAIBHOE KOTUPOBaHUE KaK CII0C00 COrTacOBaHMS
MHGPOPMAIMOHHBIX XapaKTEPHUCTUK UCTOYHMKA U KaHalla. KomupoBaHWe HCTOYHUKOB 663
aMsATH (CUMBOJIBI COOOIIEHNY He3aBUCUMEI) U C IIaMSIThIO0 (CUMBOJIE KOPPETUPOBAaHHBIE MEXKY
coboit). KomupoBauue 6e3 1oTeps U ¢ motepsiMu. KomoBoe mepeBo, mpedbuKCHBIE KOOBI U
HepaBeHCTBO KpadTa , paBHOMEpHOE KOOUPOBaHNE, CTAaTUCTUYECKOE KOOUPOBAHUE:
KopupoBaHue 1o Metony lllenHoHa-®aHO, KOOgUpPOBaHUeE 110 MeTOAy XapMeHa, TeopeMa
[ITerHOHa 0 KOIUPOBAHUM UCTOUHNKA HE3aBUCUMBIX COODIIEHNH, YCIOBUE ONITUMAaIbHOCTH
KopoB. CrioBapHOe KOJMpoBaHUe, anroputM Jlemmnens - 3uBa -Benua. [TorsaTue 06
apubMeTHYeCKOM KOOUPOBAHUM.
Pasgen 9. OCHOBHI TEOPUY MOMEXOYCTOMYNBOTO KOOUpoBaHud. KogupoBaHue KaHana bno4yHbie
JIUHEWHEIE KOIBL.
[TpHHIUIIEI KOPPEKTUPYIOIIETO (IIOMEX0YCTOMYNBOI0) KOMUPOBAHUS U JeKOOUPOBAHUS C
oOHapyKeHUEeM U UCIIPaBlIeHHEeM OMUOO0K. JInHelHBIe CUCTEMaTHUYeCKHe O6110YHbIEe Kombl. Kop
XaMmmuHra. [TpousBomsimi MOJIXHOM, TOPOXKalolas MaTpulla. [IpoBepoyHas MaTpulla,
byHIaMeHTaIbHas MaTpulla 6JI0YHOTO JIMHEHHOT0 KOa , TOHSATHE CUHIPOMAa U CHHIPOMHOE
OeKogupoBaHue OJIOYHBIX KOIOB.
P 1 HOBELIL TEOPHH IOTEHIIMAIbHON IIOMEXO0YCTOMYNBOCTH IPUEMA U IPUHITUIIEL
IOTUMAIbLHOTO IPHEMA OUCKPETHHIX ¥ HeIIPEPEIBHEIX HUHA
CopepxaHue U Kiaccudukanus 3afad ontuManbHoro npuéema [I1C. OntuMansaeiy npueM [IC B
KC c meTepMUHUPOBAHHOM ¥ CTOXAaCTUYECKOM CTPYKTypoi. O6HapyxkeHue u pasnudenue [IC.
Kpurepuu ontumansaoro npruema [ C. balleCoBCKUM ITOAXOM K ONTAMaTIbHOMY IIPHEMY.
AmnpropHas ¥ aloCTePUOPHAs BEPOSITHOCTH, CPeIHUHN PHUCK ¥ OTHOIIEHHE ITPaBIOIOI00uS
TUIOTE3 ITpreMa. AITOPUTMbI pabOTH ¥ CTPYKTYPHBIE CXEMBI OIITHUMAaIbHEIX TPpHEMHUKOB [IC B
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rayccoBckoM KC. Cunte3 KorepeHTHOr0 fiemonynsatopa [C Ha ¢pone ABI'TI. CornacoBaHHas
bunpTpanysa QUHUTHEIX BO BpeMeHU CUTHaJI0B. MIIyIbCHas XapaKTepUCTHKaA U llepefaToyHas
(GyHKIMSA COTIaCOBaHHOTO (PUILTPA.

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

3auet. Kypcoas paboTa

Bb1.B.12 OcHoebl nocmpoeHusi UH(HOKOMMYHUKAUUOHHbBIX cucmeM u cemelu

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpemnomaBaHus DUCHUATIIMHEL « OCHOBBI TOCTPOEHMUS
MH(MOKOMMYHUKAIIMOHHBIX CUCTEM U CETEU» SIBIISIETCS:

obecneueHnne GopMupoBaHus GyHOAaMeHTa IOATOTOBKY OYAYIIUX CIIEIIHaIuCTOB B
00/1aCTU CEePBUCHO-3KCIIyaTalMOHHOT0 00C/IyKUBaHUS U UCCIeJOBaHUe CEeTel CBI3H, a
TaK¥XKe, Co3JaHne HeoOXxoauMoit 0a3kl i YCIEIIHOT0 OBIafeHH!s OCIeAyIOIUMU
CIleIaIbHBIMU JUCHUIIIMHAMU y4eOHOTo ITaHa.

MecTo pucuuniuHe B CTpykType OI1

OucununnuHa «OCHOBB MOCTPOEHUSA HNHOOKOMMYHHUKAIMOHHBIX CHCTEM H
ceter» B1.B.12 gBngeTcs OUCUUNIMHON 4YacTH, POPMUPYEMON ydaCTHHUKaAMU
o0pa30BaTEeNIbHLIX OTHOIIEHUH 6710Ka 1 y4yeOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HamnpaBiaeHuio «11.03.02 MHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUN U CUCTEMEI CBI3U».
H3yyenne pguciunnuHbl « OCHOBBEI MOCTPOEHUS HHOOKOMMYHUKAIIMOHHBIX CHCTEM U
ceTeu» OINUpaeTCd Ha 3HAHUM OUCHUNNUH(BI) «MeTpONorus, CTaHOapTU3alUud U
ceptuduKkamnusa»; « MHOTOKaHaIbHEIE TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBjeH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6eH K afiMUHUCTPUPOBAHHUIO ITPOIIECCa OLIEHKH MPOU3BOIUTEILHOCTH ¥ KOHTPOJIIS
HCII0Tb30BAHUS ¥ IPOU3BOOUTENILHOCTH CETEBBIX YCTPOMCTB, IPOTPAMMHOTO 00eCcIeYeHust
AH(POPMaLXOHHO-KOMMYHUKAIMOHHOM cucTeMHl (ITK-13)

- Crioco6eH K MTpOBEEeHNI0 PeTrlaMeHTHBIX Pab0T Ha CETEBHIX YCTPOMCTBAX U MIPOrPaMMHOM
obecreyeHn THHOKOMMYHHUKAIIMOHHON cucTeMsbl (ITK-15)
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- Crioco6eH MPUMEHSITh IPUHIUIIE 9KCIIyaTalluy CeTel CBSI3M, OCHOBHBIE METO/IbI aHATHM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMblEe CUCTEMbI CUTHAIU3ALUY U
IIPOTOKOJIbI, YYUTHIBATHE COBPEMEHHEBIE HAIIPABIIEHUST PA3BUTHS TEJIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

CopepxkaHue OUCIUITINHEI

Pazpen 1. ba3oBble NPUHIUIIEI KHOOKOMMYHUKALIMOHHBIX CETEe

Llenu, 3amauu ¥ CTPYKTypa Kypca. Kpatkuii 0630p ucTopuu pa3BUTHS NHOOKOMMYHUKAIIUH.
Mopenb TeTeKOMMYHUKAIIMOHHOM CUCTeMBl. CTaHAapTu3auus. dtanonHas momensb OSI. Cpepnsl
nepenavyu. TeXHONIOTUS TIEPBUYHEIX CETEN.

Paspgen 2. TOOII

Cetu cBs3u. Kommyrtanus. Curaanusanusa. OKC Ne 7. ISDN. ISUP. IN.

Paspen 3. IP-cetu

Cetu nepepaun gaHHbIX. LAN. TCP/IP. IIpoTokon IP u ICMP. MapmpyTtusanus. [Ipotokon APR.
[TpoTokonel Mapmpytusauuu RIP u OSPF. MapuipyTu3anys B HEODHOPOIHEBIX CETSIX.
[Tpotokomnel TCP u UDP. Ilpuknagubie TpoToKokL. [P-Tenedonus. [Ipotokonst H.323 u SIP.
Pasgen 4. O0mmyie TPUHIUIL IOCTPOEHUS CeTel. 3aKIIUeHne

Konmneniuu moctpoenus ceted cBss3u. NGN. KauectBo oOcnyxuBaHus. Teopus TeneTpaduka.
NAT. MexceteBou 3kpaH. DPI. VPN. Cetu onepatopos cBsi3u. CDN. OTT. ApxutekTypa cetu
HutepHet. Yupasnernue UHTepHeTOM. BecnipoBogHas nepenava JaHHBIX.

OO1mas TPyA0EMKOCThb AUCIUIIIMHEL
180 gac(oB), 5 3ET
dopMa MpoOMeKyTOUHOM aTTECTALUN

DK3aMeH

B1.B.13 OcHosvbl IP-komMyHUKauuti

Llenu ocBOeHUS TUCLIUITIINHEL

Llensio mpenofgaBanus OUCHUIIUHEL « OCHOBH |P-KOMMyHUKaui» SBISETCS:

M3y4eHue BOIPOCOB [P TeXHOIOruu, ceTu CBI3U HOBOTO MOKOJIEHUS, apXUTEKTYPhI
U CTPYKTYPHI 3JIEMEHTOB, KOTOPBIEe OPraHu3yI0T Takue ceTd. OHa JOIKHA
CIIoco6CTBOBATh PA3BUTHUIO CUCTEMHOTO MBIIITIEHUS CTYI€HTOB, YMEHUIO
dbopMynUpOBaTh U peliaTh 3alayy 10 paboTe C HOBHIM X HOBEUIINM 000PYyIOBAHUEM,
TEXHOJIOTUSIMHU ¥ TPOTOKOoIaMu. OHa [0JIKHa CII0COOCTBOBATH PA3BUTHIO CUCTEMHOTO
MBIIIJIEHUS CTYI€HTOB, YMEHUIO (OPMYJIMPOBaTh U pelllaTh 3aaqyu 1o paboTe C HOBHIM
¥ HOBEMIHUM 000PYyoOBaHUEM, TEXHOJIOTUSIMHU U ITPOTOKOIAMH.

MecTo pucuuniauHel B CTpyKType OI1

HucnunnuHa «OcHOBH [P-koMmyHuKanuu» b1.B.13 gaBnsgeTcs OUCLUIIIMHON YacCTH,
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dbopMupyeMoi ydaCcTHUKaMU 00pa30BaTeNIbHLIX OTHOIIEHUN O610Ka 1 yueOHOro miaaHa
IOATOTOBKY OakKajaBpuaTa mo HampaBjeHuio «11.03.02 MHGDOKOMMyHUKAIMOHHEIE
TEeXHOJIOTUU U CUCTEMEI CBSA3U». M3ydeHue pucuuniunsl «OCHOBH [P-KOMMyHUKAIINANT»
OnUpaeTCsAd Ha 3HAaHUU OUCHUNNUH(BI) «MHOTOKaHasbHbE TEJIEKOMMYHUKAIMOHHEIE
CUCTEMBI»; «OCHOBHI IOCTPOEHUS HHPOKOMMYHUKAIMOHHEIX CUCTEM U CETEU».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETeHITIN:
B cootBeTctBUE ¢ PTOC:

- CrtocoGHOCTE OCYIIIECTBIIAThE MOHTAXK, HACTPOUKY, PETYIUPOBKY TECTUPOBaHUE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboTkl, KOHTPOJIb IIPOEKTHHIX IIapaMeTpPOB PaO0THl U UCIIBITAHUS
obopymoBaHus CBsI3U, 0OecrieueHre COOTBETCTBUS TEXHUUYECKUX [TapaMeTPOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /UJIM UX COCTABJISIONIAX, YCTAHOBIEHHBIM
3KCIIJTyaTallMOHHO-TeXHUu4YeCcKuM HopMmaM (ITK-11)

- Crioco6GeH OCyIIeCTBISATh aAMUHUCTPHUPOBAHNE CETEBBIX MTOACUCTEM UH(POKOMMYHUKAIIMOHHBIX
cucTteM u /unu ux cocrapnsmomux (ITK-12)

- CriocoGeH MPUMEHSITh IPUHIUIIH 9KCIIyaTalluy CeTel CBSI3K, OCHOBHBIE METO/IbI aHATHM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yeMble CUCTEMbI CUTHAIU3AlUN U
IIPOTOKOJIbI, YYUTHIBAThE COBPEMEHHEBIE HAlIpaB/IeHUsI PAa3BUTHS TeIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

CopepxkaHue OUCIUITINHEI

Paspen 1. OCHOBHI TaKeTHOM KOMMYTALIMK, 0COOEHHOCTH Ilepefaydu peyu o [P
[Tepenaua peun. IxomopaBneHue. 3agepxka. [Ixxurrep [lakeTHas KOMMyTanus, IIOHATHE

mpoTokoya IP, ero ocoOeHHOCTH, Ilepefayda JaHHBIX ITPU ITOMOIIK ITPOToKona IP.
Paspen 2. I1potokonsl RTP/RTCP

[TpoTtoxkoner RTP/RTCP

Pazpen 3. QoS, SLA

KauecTBo 00CnykuBaHUS, CIOCOOLI €T0 00eCTIeYeHNs

Paspen 4. IIpotokon H.323, SIP

ApxutekTypa cetu Ha 6a3e H.323, apxutekTypa H.323, coobmmenus npotokoina H.323,
apxutekTypa SIP, coobmenus npotokosna SIP.

P MPLS, T-MPLS, G-MPL

KommyTanus mo metkaM. Texnomorus MPLS. Cets Ha 6a3e MPLS

OO1mas TPyA0EMKOCThb AUCIUIIIINHEL
144 4gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

DK3aMeH
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b1.B.14 BwicOKOCKOpPOCMHbIEe onimuy4eckKue cucmembl €8s13U 0151 MPAHCNOPMHbIX
cemeli u cemeii docmyna

Lenu ocBoeHUST DUCHUILINHEL

Llenbio mpenofgaBaHus OUCHUIIIMHEL « BLICOKOCKOPOCTHBIE ONITUYECKHUE CUCTEMBI
CBSI3Y [IJI9 TPAHCIIOPTHBIX CETEN U CETeM MOCTyIa» SIBIISETCS:

IOJTy4YeHre 3HAaHUM, YMEHUHM 1 HaBLIKOB B 00J1aCTH COBPEMEHHBIX ONTUYECKUX
CHCTEM CBSI3U I TPAHCIOPTHHIX CETEN U CeTel JOCTyIa

MecTo gucuuniavHel B CTpyKType OI1

HOucnunnmHa «BEICOKOCKOPOCTHBIE ONTUYECKHE CUCTEMBI CBA3U [JIs1 TPAHCIOPTHHIX
cerel u cereu goctyna» b1.B.14 gBngeTcs OUCHUNNIKMHOW YacTu, popMupyemou
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIEeHUU 6noKa 1 y4eOHOro mjaHa MOATOTOBKHU
O6akanaBpuarta o HampaBneHHuio «11.03.02 UHGOKOMMYyHUKAIMOHHBIE TEXHOJIOTUHN U
CHACTEMEI CBSI3W». M3ydeHHe OUCLUIIUHEL « BLICOKOCKOPOCTHBEIE ONTUYECKUE CUCTEMEL
CBSI3W [OJiA TPAHCIOPTHHEIX CeTeW M CeTell AOCTyIa» ONHWpaeTcd Ha 3HAHUU
pucuunnuH(el) «OCHOBEH NOCTPOEHUSA HMHGOOKOMMYHUKAUUMOHHHIX CHUCTEM X
cetei»; «OU3UKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHHUS

[Tponecc u3ydeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINHN:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH MCIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIEl €CTECTBEHHBIX HAayK U MaTeMAaTUKHU
OJId pellleHud 3afay nHKeHepHoU gesaTenbHOCTH (OIIK-1)

- Crioco6GeH oCyIIecTBIsATh 000CHOBAHHBIN BHIOOD ¥ aHANTM3 MaTePHAIOB, KOMIIOHEHTOB U
YCTPOMCTB [JISI CUCTEM TeJIeKOMMYHUKAIMM, BKJI04asi KOMIIOHEHTHI ¥ YCTPOXCTBA, OCHOBAHHBIE
Ha npuHIunax GotoHuku u ontouHpopmaruru (I1K-33)

- Crioco6eH K BEIOOPY ¥ aHATU3Y CTPYKTYPHBEIX CXeM, HH()OPMALMOHHAIX TEXHOIOTUH,
371eMeHTHOM 6a3bl BLICOKOCKOPOCTHAIX ONTUYECKUX CHCTEM CBSI3H JIST TPAHCIIOPTHHIX CETeH U
ceteu goctyrma (I1K-34)

CopepxkaHue OUCIUTIINHEL

P 1. HauanbHble cCBeOeHUs IITUYECKOU CBA3U HHOCTH IIOCTpOoeHus B Ux
3JIEMEHTEI

Oco6eHHOCTH ONITHYECKOM Iepeayyl CUTHAJIOB 10 HAIIPABIISIONINM CUCTEMaM CBSI3H.
[TpeumymecTtBa u HepocTtaTku BOJIC. DmeMeHTH BOJIOKOHHOTO TPaKTa: ONTHYEeCKUH Kabelb,
COeOUHUTEIbHEIE MY(DTH, OKOHEYHbIE TYHKTHI, PET€HEPaTOPH], UCTOYHUKY ¥ IPUEMHUKH
U3Ny4eHus, onTuYecKue ycunutenu. CieKTpaabHOe YIJIOTHEHHNE

Paspmen 2. ®u3nyeckye 0CHOBH IIPOIECCOB PACIIPOCTPAHEHN S CBETA B ONTHYECKHAX BOIOKHAX
I'eoMeTpuueckas ¥ BOTHOBaSA ONTHKA. [lonspu3anmsa cBeTa. OTpaxkeHue U NPeIoOMIIeHre CBeTa
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Ha rpaHuIle pa3pena AByX cpend. Popmynsl OpeHens, ABIeHNUE IOJTHOTO0 BHYTPEHHETO
oTpaxeHus. HanpaBnsgeMble 1 BHITEKAIOIINE MOOEL (JIy4H).

Pasmen 3. KOHCTPYKIINY ¥ TPOU3BOACTBO ONTUYECKUX BOJIOKOH U Kabesen

Knaccudukaius kabene, MapKupoBKa, 371IEMEHTEl KOHCTPYKIIMY, UCIIOJIb3yEeMbIe MaTePHUaJIh.
TexHOJIOTHsI TPOU3BOMICTBA ONTHYECKUX BOJIOKOH U Kabesei. MeTOIbl HCIIBITAHUYN OITHYECKUX
BOJIOKOH U Kalerex.

Pa3pen 4. 3aTyxaHue B ONTUYECKUX BOJIOKHAX

3aTyxaHUe B ONTHYECKOM BOJIOKHEe. EQUHUIE n3MepeHus 3aTyxaHus. CoOCTBEHHbIE U
gonoyHuTeNbHBE ToTepU. KoadduiineHT 3aTyxaHus, ero 3aBUCUMOCTb OT JJIMHBI BOTHEL OKHa
IIpO3pavyHOCTHU. BausgHue 3aTyxaHUs Ha OIMHY PereHepaloHHOr0 y4yacTKa. BiusHue
3aTyxaHUS Ha MUHUMaJIbHYIO IJINHY CEeTMEHTa CeTH.

Pazgen 5. MHOTOMOTIOBEIE OIITHYECKME BOTOKHA

TpaekTopuu ny4eu B CTYIIEHYATHIX ¥ TPAAUEHTHBIX ONTUYECKUX BOIOKHAX. [TOHATHE MOJHL.
HopMupoBanHasa dyactota. KonugectBo Moa. MexmopoBas gucrepcusi. [IIMpoKOmonI0CHOCTb.
PaBHOBeCcHOe pacnpepeneHre MO. BBog U3NyuyeHNs B ONITUYECKOEe BOIOKHO. YucnoBas
anepTtypa. [loTepu Ha BBOOe M3NTy4yeHUs. BiusgHue MIXPOKOIOIOCHOCTY Ha MaKCUMaJIbHYIO
OJINHY CeTMeHTa CeTu. MHOTOMOMOBEIE BOJIOKHA C YCEYEHHBIM CTETIEHHBIM ITPO(UIEM.
Pekomenpanusa MC3 G.651.1. MHOroMoz0BbEIe BOJIOKHA A1 BEICOKOCKOPOCTHBIX CETEN.

P HOMOIOBLIE OINTHYECKNE BOJIOKH

YcnoBue 0mHOMOZOBOI0O pPeXKUMa PacIpoCTpaHeHus U3NydyeHusd. [[JIMHa BOJIHEL OTCEYKH.
XpoMaTuyeckas gucrnepcus. MatepuasnbHas U BOTHOBOOHAsA AucIepcus. [IJIMHa BOTHBL HYJIEBOU
gucnepcuu. [JuameTp MOOOBOTO MOJIS. BIusgHue XpoMaTUUECKOY AUCIIEPCUY Ha OJIMHY
pereHepalroOHHOrO0 y4yacTka. Pekomenpauuu MCO G.652-657. Knaccudukaiusa 1 mapamMeTphl
COBPEMEHHBIX OJTHOMOJIOBBIX ONITUYECKUX BOJIOKOH.

Pazgen 7. IlaccuBHEIE ONTUYECKHE KOMIOHEHTHI

Oco0eHHOCTH ¥ IMapaMeTPHl TaCCUBHLIX KOMIIOHEHTOB. Pa3beMHbIe U Hepa3bheMHEBIE COeTUHEeHUS
ONITUYECKUX BOJIOKOH. BHOCUMEIE 11 BO3BPATHLIE IIOTEPH B COEOUHEHUSAX. KOHCTPYKLIUY 1
ImapaMeTphl pa3beMHBIX COequHUTEeNe. Mexannueckue coemuauTenu. OnTudeckKue
pa3BeTBuTenu. OnTuyeckue nHTepdepeHInoHHbIe GUIbTPHL. YcTpoiicTBa WDM. OnTudeckue
H30JI9TOPHL U UIUPKYAATOPH. ONTHYEeCKue aTTeHI0ATOPHL.

Paspen 8. Vctounuku nanyyenus ang BOJIC

TpebGoBaHUS K IlepefaloluM yCTPoicTBaM. MCTOYHUKY H3mydeHus. CBeTOM3Iy4alollrie TUOMIH,
VX TapaMeTpHl ¥ KOHCTPYKIuU. CIIOHTaHHAs JTIOMUHECHeHUUs. Jla3epHble QUOABI, UX
rapaMeTphl ¥ KOHCTPYKUUH. BeIHYyKeHHas TIOMUHECLeHINA. BHYTPEHHSS U BHELIHSIS
Mopynanus. CTpyKTypHas cxeMa Ilepefarllero yCTpouCTBa.

Pasgen 9. ®otonpuemuuku gug BOJIC

doToouopkl, UX MapaMeTpPhHl, KOHCTPYKILIUK, CXeMEBI BKITIOUeHus1. JIaBUHHBIA (POTOOMO]I.
HcToyHuKM myMa B ()OTOTPUEMHBIX YCTPOMCTBaxX. [lapaMeTprl POTOMPHUEMHEBIX YCTPOMCTB.
Pazgen 10. [IpUHIIANIEL TOCTPOEHUS ONTUYECKUX CHCTEM Mlepenadyn

OCHOBHBIE OTIpefieNieHNsI ONTAYECKUX CUCTEM Iepefady U ONTUYECKUX ceTeil. CTPyKTypHEIE
CXeMBbI BOJIOKOHHO-0NITUYeCKux cucteM nepepadu (BOCII). BpeMeHHOe U CIEKTpaibHOE
ynnoTHeHue. CemerictBa TexHojorui TDM (PDH, SDH, Ethernet) u WDM (CWDM, DWDM).
TexHOsIOrUs ONTUYECKOU TpaHCcIopTHOU ceT OTH.

Pazgen 11. Mogyndius ¥ KOOUPOBaHNe B ONTUYECKUX CACTeMaxX fepegadyn

Bupgel Mogyngiuyuu ONTUYECKOro udnydeHusi. CoBpeMeHHble (hOpMaThl MOAYJISLIKANA ONTHYECKUX
CUTHAJIOB, UX IIpefCcTaBieHre Ha (a30BoM MIOCKOCTH. CUTHANIbHEIE CO3Be3aust. CTI0COOH
MOZIYJISILMU ONITUYECKOr0 U3NnydyeHuss. CXeMbl U XapaKTEPUCTUKU MOAYNIATOPOB. KogupoBaHue
ONITUYECKUX CUTHAJIOB. [IByXypOBHEBbIE U MHOTOYPOBHEBLIE KOJIHI.

Paszgen 12. OnTryecKye TpaHCUBEDH], TPAHCIIOHEPH U MYKCIOHEDHI
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dopMupoBaHUE ONTAYECKUAX CUTHANIOB C ()a30BOM MOOYJISALKMEN U ABOMHOU MOJIIpU3aluel, ¢
MHOTOTIO3UIMOHHOM KBafipaTypHoU Monynsanuei, B popmare OFDM. OnTrdeckre TpaHCHBEPE
SFP, SFP+, XFP, CFP. CTpyKTypa ¥ XapaKTepuUCTUKHU TPaHCIOHAEPoB. CTPyKTypa U
XapaKTEPUCTUKU MYKCIIOHAEPOB.

Pazpen 13. OnTudeckoe ycuieHne U ONTUYECKHE VCUTUTENN

Henunelinble ABIEHNS, UCIIOIb3yeMbIE I YCUIEHUS ONTUYECKUX CUTHAJIOB. OnTHYEeCKue
YCUJTIUTEJIA Ha OCHOBE BOJIOKOH, JIETUPOBAHHBIX PEOKO3eMeIbHbIMU 3JIeMeHTaMu. OnTu4YecKue
YCUNUTENH Ha OCHOBE SIBJIEHUS BHIHYKIEHHOTO KOMOMHAIIMOHHOTO paccessHus. [IpUHITUIIEL
OEe’CTBUS, TapaMeTpPHl, CTPYKTYPHBIE CXeMBI ONITUYECKUX ycunuTenel. [IpumeHenune
ONTUYEeCKUX ycunutesnei. OCOOeHHOCTU MMOCTPOEHUS ONITUYECKUX YCUIUTEIeH Pa3IuyHOT0
Ha3Ha4YeHu4.

Pasgen 14. SHepreTH4YeCcKNy U KOTEPEHTHBIM IPHEM B ONTUYECKUX CUCTEMAX Iepenayn
[TpUHIMIIEL TPYEMA ONTHUYECKUX CUTHAJIOB. DOHEPTeTUYECKUN U KOTEPEHTHHIN ITPHUEM.
CTPYKTYpHBIE CXEMBI SHEPTETUYECKUX U KOTEPEHTHHIX IPUEMHUKOB OIITUUYECKOTO U3NTyYeHUS.
[Tpeumy1iiecTBa KOTePEHTHOTO ITpreMa. Mcmonb30Banue Hu¢poBoit 00paboTKYM CUTHAIOB B
(hOTOIPUEMHBIX YCTPOKMCTBAX C KOTEPEHTHBIM IIPUEMOM.

P 15. IIpoeKTHpOBaHKEe U CTPOUTEILCTBO BOJJOKOHHO-ONTUYECKUX TUHENHBIX TPAKTOB
3afaHre Ha MPOEKTUPOBaHKEe ¥ UCXOOHbIe maHHbIe. CocTaB paboyero mpoekTa.
[TocnemoBaTeNbHOCTh MPOEKTUPOBaHUA. HopMupoBaHue MokKa3aTesei KauecTBa Iu(pPOBHIX
KaHaJIOB U TPakTOB npu npoektupoBaHuu BOJIC. BeiGop TPaHCIOPTHBIX TEXHOIOTUH.
CTaHOapTH ¥ XapaKTePUCTHUKU 000PYIOBAHUS KOT€PEHTHRIX ONITHYECKUX CeTEeM.
MynbTHCEPBUCHBIE TPAHCIIOPTHLIE IJIAaTGOPME M UX TpuMeHeHne. CTaHOapTH U
XapaKTePUCTUKHU 000PyIOBaHUS ONITUYECKUX CeTel mocTyna. MHKeHepHbIH pacyeT mapaMeTpoB
OTITUYECKOTO TMHEWHOro TpakTa. Beibop Tpaccet BOJIC. Bribop onTuyeckoro kabemns u MyQrT.
[Tpoknagka onTuueckoro kabens. TpeboBaHMS U peKOMeHmaluu. IlepeceueHre BOGHBIX
mperpap ¥ MoA3eMHBIX KOMMYHUKAIUH.

Pasgen 16. 9kcnyaTanys BOIOKOHHO-ONTHYECKUX TMHENHBIX TPAKTOB

3agaun TeXHUUYEeCKOU 3KCIyaTanuu. Opranu3anus TEXHUYEeCKOU 3KCIITyaTalliu.
[1naHWpoBaHUe, KOHTPOIb U obecredeHre paboT 10 TEXHUYECKOW SKCITTyaTalluu. TeXHUUYeCKui
yueT u nacnopTtuldanusg BOJIC. PemoHT nunerHbX coopyxkenu BOJIC. OxpaHa NTUHENHBIX
coopyxeHnuit BOJIC. ABapuitHO-BOCCTaHOBUTEIIbHBIE PAOOTH. TeIeKOHTPOJIE 1 MOHUTOPUHT
BOJIC. Metonnl u cpenctBa uamepenust g BOJIC. Ontuyeckuii Tectep. ONTUYeCKU
pednekToMeTp. [InaHoBLIe U aBapuiiHble n3MepeHus. OnpeneneHne PacCTOSHUM OO0 MECT
MOBPEeXOEeHU U HEOTHOPOIHOCTEN.

OO61mast TPYA0EMKOCTD AUCITUIIIMHEL
252 gac(oB), 7 3ET
dopma MpoMexKyTOYHOU aTTeCTallun

3aueT, JK3aMeH. KypCcoBOl POEKT

Bb1.B.15 Cemu ces3u u cucmembsbl Kommymauuu

ITenu oCBOEHUS MUCLUIIIAHEL

I_[eJ'IBIO IIpenogaBaHus JUCLIUIIIINHBL «CeTH CBSI3U U CUCTEMEI KOMMYTaITK»
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SBIIIETCS:

M3y4eHre COBpeMeHHBIX ceTeBhIX 371eMeHTOB TPOII/ISDN/IN - KOMMyTallMOHHBIX
y3JI0B U CTAHIMM, COEAUHSAIOLINX UX TEJIEKOMMYHUKaLlMOHHBIX IPOTOKOJIOB cTeka OKC7,
R1.5, DSS1, y3noB MHTeNNnEKTyanbHOU CeTU U IIpoToKoia INAP, mpouenyp poyMuHra u
X9H[I0Bepa MOOMILHOM CeTH U MPOTOKOa MAP, IpyruxX CETEeBBLIX 37IEMEHTOB,
COCTABJISIIOIINX B COBOKYIIHOCTYA COBPEMEHHEIE CETU CBA3U.

MecTo pucuunIuHLL B CTPyKType OI1

HucuunnuHa «CeTU CBSI3U U CUCTEMBI KOMMyTanuu» b1.B.15 gBiaseTcs qUCLUIIINHOU
yactu, popMupyeMod yyacTHHKaMKU 00pa30oBaTeIbHBEIX OTHOIIeHUH 010Ka 1 yueOHOT0
mjlaHa TNOATOTOBKM OakanaBpuaTa @O HanpaBrneHuio «11.03.02
NHPDOKOMMYHUKALIMOHHLIE TEXHOJOTUN U CUCTEMEHl CBSI3U». H3ydeHUe OUCIUATIINHEI
«CeTH CBSI3M W CHCTEMBl KOMMYTallUW» ONHUpPAETCAd Ha 3HAHWUU OUCIUIIINH(BI)
«MHOroKaHalbHbIE TEIEeKOMMYHUKALUOHHBIE CHUCTEeMBI»; «OCHOBHI TOCTPOEHHUS
MH(POKOMMYHUKAIIMOHHBEIX CUCTEM U CETEun».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH K afMUHUCTPHUPOBAHUIO MIPOIlecca OLIEHKY ITPOU3BOOUTEIbHOCTH U KOHTPOJIS
HCII0Th30BaHUS ¥ IPOU3BOAUTENILHOCTH CETEBBIX YCTPOMCTB, IPOTPaMMHOTO 00ecriedeHu s
“H(POPMaLKUOHHO-KOMMYHUKAIMOHHOMN cucTeMHl (ITK-13)

- Crioco6GeH IPOBOAUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEHUM U CPENCTB
MH()OKOMMYHUKAIIW B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METOMOB, IIPUEMOB M CPE[ICTB aBTOMATH3AlNH TPOEKTUPOBAHHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMbIX OpUTUHAIbHBIX mTporpamMm (ITK-22)

- Cnoco0GeH ITPOEKTHPOBAThL BEPOSITHOCTHO-BPEMEHHEBIE XapaKTEPUCTHUKHU IIPOIIECCOB B
MH()OKOMMYHUKALMOHHBEIX CUCTEMAX U CETSX, aHATM3UPOBaTh MaTeMaTHYeCKUEe MOJIeNI U
MEeTO[H pacyeTa HHPOKOMMYHUKAIMOHHEIX ceTed U cucteM ([1K-39)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. Beegenue B Kypc CC u CK.
OBoJtolus ceTel cBI3u. [IpuHIMIE QYHKIIMOHUPOBAHUS CETEN CBSI3U C KOMMYyTalell KaHasloB,

C KOMMYTallel MMaKeToB, CETeH CBsI3M MOOUIIBHEIX aOOHEHTOB

Paspen 2. CeTh CBSI3M CTAllMOHAPHLIX a00HEHTOB. YacTh 1

HHuTepdenchl CeTEBHIX 3JIEMEHTOB, YCTPOMCTBO MGPOBOM CTAHIIMK, CUCTeMa HyMepaluH,
CII0COOHI y4YeTa CTOMMOCTH

Pasmen 3. CeTh CBSI3M CTAIIMOHAPHLIX a00HEeHTOB. YacTh 2

[Tpeobpa3oBaHue aHAIOTOBOTO CUTHAJIA B IMGPOBOH, GOPMUPOBaHNE MEKCTAHIIMOHHBIX
IIOTOKOB, IMHEWHOE KOOUPOBaHUE, CUHXPOHU3ALIUS

P 4 Th CBSA3Y CTAIIMOHAPHBIX HeHTOB. YacTh
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OO6muit KaHas CUTHaNMu3auu. MHTennekTyaabHas CeTh CBI3HU

Pazpen 5. CeTh nakeTHOM KOMMYTanuu. YacTs 1

Mopens OSI, moustrue 06 uHTEpPdeErcax ¥ MPOTOKOJIaX, CTEK IPOTOKOI0B IHTepHeT, agpecanus
B IPv4, BUOHI ceTel, Macka CeTu

Pa3pen 6. CeTh HaKeTHOM KOMMYTalUXK. YacTs 2
[TpucBoenue IP-agpecos, Tabnuila MapIIpPyTOB, IPUHIUI KOMMYTaIlUX

Pa3pen 7. CeTh nakeTHOM KOMMYTaluun. YacTs 3

Ba3oBble IpOTOKOJE MHTEPHET - KaHaNIbHBIM, (PU3NYECKUl, CETeBOM, TPAHCIIOPTHLIN YPOBHU.
YpoBeHb IPUTOKEHUN

Pa3pen 8. CeTs nakeTHOM KOMMyTauuu. YacTe 4

[TpOTOKOJIEI MyTbTUMEOUNHBIX IPUIOKEHUH, (GOPMUPOBaHUE ITAaKTOB, TapaMeTPH KayeCcTBa
00CITyKUBaHUS

Pazpgen 9. Cets cBSI3M MOOUIIBHEBEIX a00HeHTOB. YacTs 1
OBOMIOIMS CeTEN CBI3U MOOMIBHBIX aOOHEHTOB, cTaHmapT GSM

Pazmen 10. CeThb cB31 MOOUILHEIX aO0HEHTOB. YacTh 2

I[Tpomeccer B cetu GSM - 6e30macHOCTS, mKubpoBaHue, peructpauus, crangapt UMTS,
craupgapt LTE

P 11. TToHsaTHE 0 KaYeCcTB KNBaHUI

[TapameTphl KauecTBa o0CIyxKuBaHuS. [l03MpOBaHKe U BEIpaBHUBAaHMUE TPadHKa.
[TpemoTBpaltenue neperpy3ku. OOCIyKrUBaHNe ouepenei

P 12. IToTOKM BHI30BOB, BpeEMS XKyBaHKA. [IpMHINUNOEL IIOCTPOEHNUS CHCTEM

KOMMYTallUK
[ToHsiTue 0 Harpy3ke. TUMBL CUCTEM KOMMYyTaluu. [IpocTeliiie KOMMYyTallMOHHEIE YCTPOUCTBA

Paspmen 13. Cuctema ¢ SBHBEIMM IIOTePAMU. Monens DpaaHra
Mopens Ipnadra

Paspmen 14. Cuctema ¢ SIBHEIMU IIOTEPAMHU. Mogens JHIceTa
Mopens 9HIceTa

Paspen 15. CucteMsl ¢ oxuganuem 6e3 moteps M/M/1, M/D/1

Mopenu M/M/1, M/D/1. CtannoHapHble BepoATHOCTUA. OYyHKIMSA pacupeneieHus

Paspen 16. CucteMa C IOBTOPHLIMY BEHI30BAMHU
Pacnpenenenue Harpy3ku. PacyeT kauecTBa 00CIyKMBaHUS

Pasmen 17. O6ecnieyeHne KauyecTBa 06cyKruBaHNd B MHTEpHET

Cucrema ¢ mexauu3mom WFQ . Cucrema ¢ mexauu3mom CBWFQ. CucreMa ¢ MexanusmoM PQ.
Paspmen 18. OrieHKa HaleXKHOCTH CETEBBIX 3JIEMEHTOB

HentpanusoBanHasa CTO. [lenenTtpanusoanHas CTO.

Pasgen 19. [TepexonHble BEPOATHOCTH
[Tponecc poxnmenusi. [Ipomecc rubenu.

Paspen 20. Knacc o6cnyKBaHUS CETEBRIX 3JIEMEHTOB
[TonsTHe 0 Knmacce o0CIyKuBaHUS. MeTOOL U3MEPEHHUS HAarPYy3KHU.

OO1mast TPyA0EMKOCTD AUCIUIIINHEL
252 gac(oB), 7 3ET
dopMa IpOMexkKyTOUHOM aTTECTALUN

3auet, Jk3ameH. KypcoBas paboTa
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Bb1.B.16 Be3onacHocmb KOMNblOMepPHbIX cemetl

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio MpernomaBalHus QUCHUTIINHEL « 5e30IacHOCTh KOMIIBIOTEPHBIX CETEH»
SIBIIIETCS:

OaTh CIIyIIATeNsIM yriay0eHHbIe U paclIupeHHble 3HaHUS B 001aCTH CETEBOM
6e3onacHocTu. [luciunnria «5e30macHoCTh KOMIBIOTEPHBIX CETEN» IIOCBAIIEHa
M3y4YEeHUI0 OCHOBHBIX IIPUHITUIIOB 0OecreueHuss nHOOPMaIMoHHOM 6e301aCHOCTH CETH.

MecTo pucuuniavHel B CTpykType OII

HuciunnuHa «be30macHOCTh KOMIIBIOTEPHBIX ceTei» B1.B.16 sBnsieTCsS OUCHUNIIAHOU
yactu, popMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBIX OTHOIIeHUM 010Ka 1 yueOHOTO
nmjTaHa TOATOTOBKM ©OakKanaBpuaTa @00 HanpaBneHuio «11.03.02
NHPDOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe AUCIUIINHEBI
«be30macHOCTh KOMIBIOTEPHHIX CeTei» ONUpaeTcd Ha 3HAHUU OUCIUIIIKH(BI)
«3amuineHHble 0eCIIPOBOMHEIE CETH».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMINX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Crioco6eH K aiMUHUCTPUPOBAHHUIO ITPOIIECCa OLIEHKU MPOU3BOIUTEILHOCTH U KOHTPOJIS
HCII0Th30BaHUS ¥ IIPOU3BOAUTENILHOCTH CETEBBIX YCTPOMCTB, IPOTPaMMHOTO 00ecriedeHn st
“H(POPMaLUOHHO-KOMMYHUKAMOHHOU cucTeMHl (ITK-13)

- Cnoco0eH ompenensaTh MapaMeTPsl 0e30IacCHOCTH ¥ 3aIUTH MTPOTPAaMMHOT0 00eCIIedYeHnst
ceTeBBIX yCcTpouCTB (I1K-24)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. Yrpo3kl ceTeBoy 6€30IacHOCTA B COBDEMEHHOM MUDPE
Yrpo3sl ceTH, ysI3BUMOCTH, BUBL yTPO3

Pa3pen 2. 3amura ceTeBBIX YCTPOUCTB

YrnpaBneHue u MOHUTOPUHT YCTPOUCTB, Pacnpenenesre fOCTyIla 10 IPUBUAJIETUAM, 3allUTa
IIJIOCKOCTH yIIPaBJI€HUS.

Paspen 3. ABTopu3alius, ayTeHTUQUKaIKA U yueT noctyma (AAA).

[TpoTokon AAA, nokanbHas ayTeHTU(GUKAIUS, CepBEPHAs ayTeHTH(PUKALIUS (TPOTOKOJIBI
RADIUS, DIAMETER)

Paspen 4. Peanu3aius TeXHONOTUN GpeHIMayepa
JIMCTHI KOHTPOJIIS IOCTYTIa, MEXKCEeTeBhe 9KpaHbl, (JaePBOJI Ha OCHOBE 30H.

P Bu HUe CUCTEMEI UTHL OT BTOPXKeHuu (IP
Texnonoruu IPS, curaatypsl, BHegpenue IPS.
P IeYyeHu HACHOCTH OJId JoKambHOU cetu (LA
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3amuTa KOMMYyTaTOPOB, port-security, 3amuTa KOHEeYHBIX YCTPOUCTB

Pazgen 7. Kpunrtorpadguyeckne cucrteMbl. BHempeHne BUPTYaabHEIX YacTHHX ceTel (VPN).
OCHOBHBIE aNTOPUTMBI KPUNITOrpahry IPUMEHUTEIBHO K JIOKAIbHEIM BEIUUCIIUTEIIBHBIM CETSIM.
[Ipotokon IPSEC, BUpTyasibHEIE YaCTHLIE CETH.

Paspen 8. YripaBneHue 6e3omacHo ceTbio. ASA ycTpoiicTBa 6€30I1aCHOCTH.
daepsonsl Cisco ASA, KoHDUTYPHPOBaHNUE, HOCTYII, IIOMCK HENCIIPAaBHOCTEN.

Paspmen 9. YnpaBnenre 6e301aCHOCTELIO CETH
YmpaBneHnue ceTeBol 6e30macHOCThHI0. PadpaboTKa KOHIIENIMY 0€30ITaCHOCTH CETH.

OOI1mast TPYAOEMKOCTD TUCITUIIINHEL
252 gac(oB), 7 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3auet, Jk3ameH. KypcoBas paboTa

b1.B.17 TexHon02uu 6ecnpo8odHo20 docmyna

Lenu ocBoeHUST GUCHUILINHEL

Llenbio mpemnofaBaHus QUCHUIIIUHLL « TexHOoIorun 0€CIIPOBOIHOTO NOCTYIIa»
SIBIIIETCS:

nu3ydeHue 0CoOOEHHOCTeN GQYHKIIMOHMPOBaHUS TEXHOIOTUN OECIIPOBOTHOTO
IOCTyIla

Mecto pucuuniuse B CTpykType OI1

HOucnunnuHa «TexHonoruu 0ecIpoBOmHOTO mocTymna» B51.B.19 gBnseTcss MUCHUIIINHON
yacTtu, popMupyeMou ydacTHUKaMu 00pa3oBaTeIbHBEIX OTHOLIeHU 010Ka 1 yueOHOTO
nmjlaHa TNOATOTOBKM OakanaBpuaTa @O0 HanpaBrneHuio «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». KM3ydeHUe OAUCLUIIUHBL
«TexHoyoruu 0€CITPOBOIHOTO MOCTyIa» OMUPAETCS Ha 3HAHUU OUCHUIIIUH(bI) «OCHOBHI
3aIUTH HHGQOpPMaLWU B TEJIEKOMMYHUKAIMOHHBEIX CHUCTeMax»; «OCHOBHI MOCTPOEHUS
VHPOKOMMYHUKALMOHHEIX CUCTEM U CeTeu»; «CUCTeMBl PaguoCBA3U»; «Teopus
3JIEKTPUUECKOU CBA3U»; «DJIEKTPONUTaHUE YCTPOUCTB U CUCTEM TEJIEKOMMYHUKAIUAN».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH OCyIIeCTBISATh AfMUHUCTPHUPOBAHKNE CETEBBIX MMOACUCTEM HH(POKOMMYHUKAIIMOHHBIX
cucTteM U /unu ux cocrapnsiomux (ITK-12)
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CopepxkaHue OUCIUIIINHEI

Paspen 1. BRemenre.AKTYanbHOCTD, TEeHOEHIINHU, KIaCcCUDUKALIAST

AKTyanbHOCTH OecrpoBofiHOTO foctymna.Knaccudukamus cereit 6eCIIpOBOIHOIO OOCTYIIA.
Ocob6eHHOCTY pa3BUTHS OE€CIIPOBOIHOIO OOCTYIIA C y4eToM TpeOoBaHKU HOBLIX yCayT (MHTEpHET
Bellled, YMHEIM I0M, MEOULIMHCKNE CeTH, ceTu aBToTpaHcnopTta). Cetu WPAN, WLAN,WSN.
TpeboBanus K HUXKHUM ypoBHAM (L1,L2, L3). 3agaunu obecriedeHusT KA4eCTBAyCIYyT B CETAX
6ecpoBOAHOTO OCTYIIA.

Paspen 2. Texnonoruu opranudaimu WILAN - cemernictBo cTanmapToBIEEE 802.11
Knaccudukaiusa cranmapTtoB cemeiictBa I[EEE 802.11. Apxutekrtypa Wi-Fi. O6opynosanue Wi-
Fi. Pacnipenenenue coo0IeHui B Ipefieiax paclpenenuTeIbHONCUCTEMEL. YCITYTH, CBSI3aHHLIE C
accouuanuei. YCIyru yrpaBieHus OOCTYIIOMU 6e301MaCHOCThIO. [Tporenyphl NOOKITIOYeHU ST
KIueHTa K 0eCIIPOBOHOM CETH B MHPPACTPYKTYPHOM pexkUMe

Pasgen 3. ®usnveckuii ypoeHb IEEE 802.11

[Togyposuu PLCP u PMD. CpaBHeHue cnenuduranuii pusndeckoro ypoHs 802.11.
Oco6eHHOCTH UCIIOIb30BaHUS PANUOYACTOTHOTO CIIEKTPa. TeXHOIOTHYN MOTYISIIUN
¢dusugeckoro ypoBus IEEE802.11: pacmupenue crnekrpa, ocHOBHIOFDM, moustue MIMO.
MexaHU3MEI COCYILIEeCTBOBaHUS IIPU UCIIOIb30BaHUU KaHasoB 20/40MI'1

P 4. YipaBneHu TYIIOM K IEEE 802.11

®opwmart kagpa MAC crangapra IEEE 802.11. Yupasnesue goctynoM K cpefe B ctanaapte IEEE
802.11. dynkuus pacnpenenesHorkoopauHanuy (DCF): KOHTPOJb HeCylnel, MeXKaapOoBhIe
HHTePBaJIbl, TOATBEPKAECHNE TpreMa Kagpa. [Ipo6ieMa CKpHITOro y3ia. OyHKINS TOUYeUHOU
koopouHaiuu (PCF).

Pasmen 5. KauecTBo o6cnyxuBanus B IEEE802.11

[Tousitue o kauectBe oOcnyxkuBauus (QoS) B IEEE 802.11. Knacchl Tpaduka. OyHKIUS
rubpunHoi koopauHaluu (HCF).PacmmpeHnHblil pacupeneneHHbN 1ocTyn K KaHany (EDCA).
KonTtponupyemsiit HCF-pgoctyn K kanany (HCCA). Wi-Fi Multimedia(WMM) - IEEE 802.11e.
®parmenTanusa KagpoB. OyHKIKSI ONTUMHU3AUY IPOM3BOAUTENbHOCTH band steering.

Paspen 6. be3omacHas nepenaya DaHHBIX B 0ECIPOBOIHEBIX CETIX

[TonsiTue ceTeBol Oe3omacHOCTH. Fcnonb3oBaHUe CpencTB obecrieyeHuss 6€30IacHOCTH Ha
pas3nuuHbX ypoBHAX. Konnenuus AAA. ITpotokonsl WEP, TKIP, CCMP. ITporpaMMst
ceprudukanun WPA/WPA2, WPS. Oyrxkiuu 6e30nacHOCTH B 0€CIIPOBOAHLBIX ycTporcTBax Wi-Fi.
Paspen 7. [TnanupoBanue 6ecupoBopHoy cetu IEEE 802.11

OTarnk MPOEeKTUPOBaHUST 0€CIIPOBOIHOM CeTH CBsI3U. COOp MHGOPMAIMY O KIIMEHTCKUX
ycTpolcTBax. [ImaHupoBaHre TPOU3BOAUTEIFHOCTY U 30HbI ITOKPHITUS: CKOPOCTh IIepefayH,
MIPOIyCKHAs CIIOCOOHOCTD ¥ JalbHOCTh CBSI3K. BEIOOD YaCTOTHOTO gHana30Ha U YaCTOTHOTO
KaHasa. BeIOop MOIITHOCTH TepefaTyrKa. Mcronb30BaHue aHTeHH. [IpeAnpoeKTHOE
obcrenoBaHue

P TH Major " vcteug IEEE802.15.4

TexHOIOTMY OpraHU3alluy CETEX MaJIOTO pafinyca OeUCTBUS - Kimaccudukanuus. CTek
IIPOTOKOJIOB CTAHAAPTOB OECIIPOBOIHLIXCETEH MAJIOTO Paguyca AercTBus. MupoBas MpakTUKa
HCIIOJIb30BaHUS HEUIIeH3UPYEMOIr'0 YaCTOTHOTO CIleKTpa.JYaCTOTHHIY IIJTaH ¥ HyMepalus
kKaHasnoB.®usnueckuit yposens IEEE 802.15.4. KananvHbii yposens [EEE 802.15.4. CeteBon
ypoBeHb: ZigBee

P Hcnonn3oBanue texHonoruy IEEE802.15.1 ans opraHu3aiiuy OIUXKHAX
KOMMYHUKAIUU

Ocobennoctu cemeiictsa IEEE 802.15.1:Bluetooth 2.0, Bluetooth 2.1 + EDR,Bluetooth 3.0,
Bluetooth Low Energy (BLE) - Bluetooth 4.0, Bluetooth 4.1, Bluetooth 4.2,Bluetooth 5.0. Ctek
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npotokonoB Bluetooth.[Tpodunu Bluetooth. Muunuanusanus sBluetooth. Ya-cToTHBIN mTaH
Bluetooth.Oco6enHocTy paboTsl BLE. Bompockl COBMECTUMOCTH M COCYIIIECTBOBAHUS C APYTUMU
CTaHOapTaMu

Paspen 10. Texunonoruu 6auxuero gercteusi RFID u NFC

PapnouacrotHas unentudukaiusg RFID: npuanun paboTel. Kimaccudukanus metok RFID.
Huana3zonsl yacToT RFID. IIpuHIunsl paboThl CYUTHIBAIOIIET0 YCTPONCTBA
RFID.Kommynukauuu manoro paguyca gerctsusi NFC. Tunel metok NFC. CTtaHmapTu3sanus
NFC. Cuenapuu nony4eHnus ycnyru ¢ nomoiibio NFC. Bonpocs 6e3omacHoct NFC

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

3auger

B1.B.18 OcHosebl de108bIX KOMMYHUKAU UL

Lenu ocBoeHUST GUCHUILINHEL

Llenbio penofaBaHus OUCHUATUINHEL « OCHOBEI JE€JI0BEIX KOMMYHUKAILIUW» SIBIISIETCS:
(dbopMupoOBaHue I[eJIOCTHOTO IPEACTaBNIeHNs 0 IIpoliecce, Clienuduke,

apaMeTpax ¥ 3aKOHOMEPHOCTSIX [IEeJI0BEIX KOMMYHUKalNi, KOMILIEKCHOE U3y4YeHUe
COLMAIbHO-IICUXOJIOTUYECKUX YCTAHOBOK U IMYHOCTHBIX XapaKTEePUCTHUK YeJIOBeKa,
OTHOCSIIUXCS K PETYJIAILUU €r0 COLKUaTIbHOI0 I0OBEIeHNS B IPOLIECCE [NEeJI0BOT0
o01IeHus, a TakKXKe YCBOeHNEe OCHOBHBIX IICUX0JIOTUYECKUX 3aKOHOMEPHOCTEH,
BJIUAIONNX Ha 3(pPEeKTUBHOCTL TPOPECCUOHAIBHOT0 YIIPaBIEHYECKOT0 PEIIeHNU .
Hucuunnuaa «OCHOBEL AeTOBEIX KOMMYHUKALIUW» NOIKHA CII0COOCTBOBATh PA3BUTHIO
TBOPUYECKHUX CIIOCOOHOCTEN CTYIeHTOB, yMEHUI0 (POPMYIHPOBATh U PELIaTh 3alayu
M3y4aeMoU CIeluanbHOCTH, YMEHUIO TBOPYECKU IPUMEHSITE U CAMOCTOSTEILHO
IOBBIIIATH CBOW 3HAHUS.

MecTo pucuuniavHel B CTpykType OI1

Hucnunnuaa «OCHOBH [eJlOBBIX KOMMyHUKanui» b1.B.18 ABngeTcs OQUCHUNIUHOU
yactu, popMupyemMod yyacTHUKaMu 00pa3oBaTeIbHBIX OTHOIIeHUM 010Ka 1 yueOHOTO
nmjlaHa TNOATOTOBKM ©OakKanaBpuaTa @00 HanpaBneHuio «11.03.02
NHPOKOMMYHUKALMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OAUCIUIINHEBI
«OCHOBHBl [€JIOBBIX KOMMYHHKaLWK» ONKWpaeTCd Ha 3HAHUU OUCUUNIUH(BI)
«@unocodpus».

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- CriocobeH K c6opy, 00paboTKe, pacipeneneHnio 1 KOHTPOJIIO BEITOTHEHUS 3asBOK Ha
TEXTIOANEePKKY 000pyHOBaHUS C IIOMOIIbI0 UHPOKOMMYHUKAIIMOHHBIX CUCTEM U 6a3 JaHHBIX
(TIK-10)

- Crioco6GeH OCyIIeCTBISATh eJIOBYI0 KOMMYHUKAIIUIO B YCTHOM U IMCbMEHHOM ¢opMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoit ®emepanuy © HHOCTPaHHOM(bIX) s3bKe(ax) (YK-4)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. OGIieHne KakK COIMANbHO-IICHX0N0TAYecKasd KaTeropus / O61uieHre 1 KOMMYHUKAIINS

OO1meHre U KOMMYHUKAIIWS: CDAaBHUTEIbHEIN aHanu3 noHsATuH. O01eHre KaK KOMMYHUKAIUS 1
B3auMoyelicTBue. PYHKIIUY 1 BUIH 0011eHUsI. KOMMYyHUKaTHUBHAS, TepPIeNTHBHAS,
MHTEpPaKTUBHAs CTOPOHHI 001IeHus:. BepOanbHble ¥ HeBepOaIbHBIE CPEICTBA 00IIeHHS.
MexaHHU3MBl MEXKIJIMYHOCTHOH MEPIETIITNH.

Pa3pen 2. CTpyKTypa KOMMYHHUKAaTHBHOTO IIpoliecca

OCHOBHBIE TTOHATHS, KITacCU(DUKALMY U TEOPUM KOMMYHUKauu. KOMMyHUKaTUBHBIN ITPOIIECC U
ero cocTaBisoIre. Mogenu KOMMYHAKaTUBHOTO TIpoliecca. CpefcTBa U KaHaJIbl
KOMMYyHUKalIuu. BUOs KOMMyHUKALMU: I03HaBaTe/IbHas, S9KCIIpecCuBHas, yoexaaiomas,
CyTTeCTHBHAs, pUTyaabHasi. KOMMyHUKaTUBHEIE CTUIH. PojleBasi KOHLEMITNS KOMMYHUKAIIHH.
AynuTopus KOMMYHUKAIIUN U TUITHI KOMMYHUKAITUH.

Paspen 3. [lenoBasi KOMMYHUKAIKS KaK IPOIECC

Llenu gemoBeIX KOMMYHUKALWM, OYHKIIMK OETOBBIX KOMMYHUKALWH., ®POPMEI IeT0BBIX
KOMMYHHUKaLW#. Mogenu qemoBeIX KOMMYHHUKAIIWH

P 4 Bble KOMMYHHUKAIIAK B TPYINaX. YCTHAS U NHUChbMeHHas Basgd KOMMVHMKALIUSI
Ha PYCCKOM ¥ WHOCTPAHHOM SI3hIKe,

[Tpolieccrl OpraHU3aluy ¥ YIIPaBIeHUs TPYIIIOBOM Pab0TH. Buabl KOMMYHUKATUBHBIX IIOTOKOB B
OpraHU3alliUd. MeXTPYNIoBble OTHOLIEHUS ¥ B3aUMOAEUCTBUS. [[e/I0BbIE TIEPETOBOPHL U
COBEIllaHUS: CTUIN U ClielldPuKa poBefeHus. [leioBas nepenrucka Ha PyCCKOM U HHOCTPaHHOM
si3bIKe. COIManbHO-TICUX0JIOTHYEeCKas XapaKTePHUCTHKA OeJIOBBIX ¥ TUYHBIX B3aMOOTHOIIEHU.
PoneBoe noBeneHue B 1eI0BOM 00IIeHUU. TeXHUKY BIUSHUS, apTyMEHTAIUU U
KOHTPapryMeHTallu{, MaHUNY/ISTHBHBIE TeXHUKHN. OaKTOPHI, MOBHIIIAOIE 3()()EKTUBHOCTD
OEeJIOBBIX KOMMYHUKAIIUM.

Pazpen 5. KOMMYHUKATOp ¥ KOMMYHHKAHT: aHa/IN3 B3aMMOOEWCTBUAS

Knaccudukauuy KOMMyHUKATABHBIX IMYHOCTEHN ¥ CTUJIEM KOMMYHUKAIIMY U UX POJIb B I€JI0BOX
KOMMYHHUKallUU. B3aumoneicTBue B Je/I0BOi chepe, KOMMYHUKATUBHAS KOMIIETEHTHOCTbD.
[TposiBeHMST UHAWBUYaTbHO-TICUXOJIOTMYECKHAX 0COOEHHOCTEN B IIPOLIecce JeJIOBBIX
KOMMYHHUKaLWii. Mogenu, TeOpUH, METOOH ¥ TEXHUKYM caMOIlpe3eHTaluu. TeXHUKHU U ITpaBuia
aKTHBHOT'O CITyIIaHus, pedIeKCUBHOTO U HepehIeKCUBHOTO CIIyIIaHUs.

Pa3pen 6. 9TVKa IeI0BEIX KOMMYHUKAINN

YHuBepcaabHble 3TUYECKKUE TPUHIUIIL ¥ 0COOCHHOCTH UX ITPOSIBJIEHUS B TPAKTHKE [IEIOBHIX
KOMMYHUKaUu#. OCHOBOIIOIATaloIue TPUHITUITH eJIOBEIX KOMMYHUKAIIUN. DTUKA U HOPMBI
OEeJTOBBIX KOMMYHUKALIWH.

OOI1mast TPyAO0EMKOCTD AUCITUIIIMHEL
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72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

B1.B.19 IIodx00bI K supmyaiu3auuu Ha cemsix cesi3u

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio IpemomaBaHus QUCITUIITUHGL «[10IX0mbl K BUPTyalu3aluy Ha CeTSIX CBSI3U»
SIBTISIETCS:

obecrieuenne GopMuUPOBaHUSI HEOOXOIUMOI'0 00BEMa TEOPETUUECKUX U
IPAKTUYECKUX 3HAHUN O TEXHOJIOTUSX BUPTYaIu3aluu CeTEBhIX QYHKITUH,
ITPAKTUYECKUX YMEHUH ¥ HABHIKOB IJIST PA0OTH C KJTaCTEPOM CEPBEPOB, 00ECIIEYEHUS
€ro 0TKa30yCTOMYUBOCTH, a TaKXKe [NOoJIKHa 00eCIeYnuTh U3y4eHe U OCBOEHNE
HEeO0OXOOUMBIX MHCTPYMEHTATbHEIX CPEJICTB.

MecTo pucuuniuHe B CTpykType OI1

HucuunnuHa «Ilogxomel K BUpPTyalu3aluu Ha ceTaAx cBA3u» B1.B.19 gaBusercsa
OUCIUIIINHON YacTH, GOPMUPYyEMOM y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUN OI0Ka
1 yuyebHOro mjaHa NOATOTOBKM OaKalaBpuaTa IO HampaBineHun «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». KM3ydeHUe OAUCLUIIUHBL
«ITogxombl K BUPTyanu3alldd Ha CETSAX CBA3W» ONHpAeTCd Ha 3HAHUM OUCIUMIINAH (BI)
«OCHOBBI TOCTPOEHUS MHPOKOMMYHUKAIIMOHHBIX CUCTEM U ceTel»; «CeTH CBSI3U U
CUCTEMBI KOMMYTaLIUM».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpotiecc n3ydeHus OUCUUILIMHEL HallpaBjieH Ha GOpMUPOBaHHE CIIeAyIOMIHAX KOMIIETeHITIN:
B cootBeTctBUE ¢ PTOC:

- Crioco6eH MPUMEHSTh ¥ paboTaTh C CUCTEMaMU YIIPABIEHUS CETSIMU, YIUTHIBAS TJIaBHEIE
IIPUHIUIIEL UX TOCTPoeHusd U pyHKImoHupoBauus (I1K-31)

- Crioco6eH MPUMEHSITh IPUHIUIIE 9KCIUIyaTalluy CeTel CBSI3M, OCHOBHBIE METO/IbI aHATHM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMble CUCTEMbI CUTHAIU3ALUY U
IIPOTOKOJIbI, YYUTHIBATE COBPEMEHHEBIE HAIIPABIIEHUST PA3BUTUS TeJIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Bemenue. ba30Bble IPUHIUIL BUPTYaIX3alldd
Uenu, 3agayu u CTpyKTypa Kypca. Kpatkas ucropus. Konuenius supryanu3anuu. ba3osre
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MIOHATHS BUPTYyaIu3allii CEeTU U CEeTeBhIX QyHKIMU. CTaHOapTU3alus

Paspmen 2. ApXUTeKTYpHBIE 0COOEHHOCTH ¥ BO3MOXKHOCTH BUPTYaIU3alluK Ha CETSAX CBA3H
Ba3oBrie MOHATUS. APXUTEKTypa ceTU. BO3MOXKHOCTH 11 pa3pab0TKH BUPTYaJIbHBIX CETEBHIX
Gbysknui. [IpuMepHl CyLeCTBYIOIIUX PELIeHNI

Paspen 3. CucTeMbl XpaHEHUS U IeHTPEL 00pa00TKM TaHHABIX

Ba3oBrie MOHATHS. APXUTEKTypa ¥ KOMIIOHEHTH CUCTEM XpPaHEeHUS U LIEHTPOB 00paboTKM
maHHBX. [IpoTokomnbl. NFS. Anpecanus

Pasgen 4. [IporpaMMHO-onpenenseMble CEeTH

[TonsATHE IPOrpaMMHO-0OIIpENenaeMOr CeTU. ApXUTeKTypa. [ uepKkoHBepreHTHas
“H(]pacTpyKTypa.

Pasgen 5. YripaBneHue ceTeBLHIMU PecypcaMy U KaueCTBOM UX PaOOTEH
KoHTposb 1 yrpaBieHre IPOU3BOAUTENBHOCTEIO CeTU. OTKa30yCTOMYNBOCTh. MapiipyTu3anus

IIakeToB U 3(GEeKTUBHOE yIIPaBlieHNE CEThIO

Paspen 6. 3akmoyenne

AHanu3 IOOXOI0B ¥ BO3MOXKHOCTEN BUPTyalnu3aldy Ha CeTsIX CBSA3U. [Ipo0aeMbl ¥ IepCIeKTUBEL
pa3BUTHUSA BUPTyalIu3aluy Ha CeTaX CBsI3U. [loiBeeHue UTOTOB

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
180 gac(oB), 5 3ET
dopMa MpoOMexKyTOUHOM aTTeCTALUN

DK3aMeH

b1.B.20 TeneKoOMMYHUKAUUOHHbIE NPOMOKO/1bl

Llenu ocBOeHUS TUCLIUITIUHEL

Llenbio mpenofaBaHus OUCHUIIIAHE « TeJIeKOMMYHUKAIMOHHBIE TIPOTOKOJIBI»
SIBIISIETCS:

usyuenue mnpotokosios creka OKC7, R1.5, DSS1, npotokosna INAP
HHTenneKTyalbHOM CETH, a TaK XKe IIPOTOKOJIOB, COCTABJISIOIINX B COBOKYITHOCTH
COBpeMeHHbIe NHPOKOMMYHUKALIMOHHEIE CETH.

MecTo pucuunInHe B CTpyKType OI1

HucuunnvHa «TeneKOMMYHUKaAIMOHHEIE TPOTOKOb» B1.B.20 gBIseTCda OUCIUNIAHOU
yacTu, popMupyeMon ydacTHUKaMu 00pa3oBaTeIbHBEIX OTHOILIeHU 010ka 1 yueOHOTO
njlaHa TNOATOTOBKM OGakanaBpuaTa n0 HanpaBiaeHuio «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSA3U». H3ydeHUe OUCIHUIIUHBI
«TeneKOMMYHHUKAIIMOHHEIE MPOTOKOJBEI» ONHPAEeTCd Ha 3HAHUM OUCHUIINAH(BI)
«OcHOBH [P-kOMMyHUKaLUN»; «OCHOBBI ITOCTPOEHUA NUHPOKOMMYHUKAIMOHHBIX CUCTEM
U ceTei»; «CeTH CBSA3U U CUCTEMBI KOMMYTALIUM».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco0eH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CETel U CeTell mepefadu JaHHBIX, BKI04as
CeTH Pafiuof0CTyIa, CIIyTHUKOBEIX CHCTEM, KOMMYTAllMOHHBIX TOACUCTEM U CETEBHIX IITaTPOopM
(TIK-9)

- CriocoGeH IPOBOAUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEeHUM U CPENCTB
MH()OKOMMYHUKALIMY B COOTBETCTBUY C TEXHUYECKUM 3a/laHUEM C UCII0JIb30BAHNEM KakK
CTaHOAPTHBIX METOMOB, IIPUEMOB U CPEICTB aBTOMAaTU3aluy IPOEKTUPOBaHU, TaK U
CaMOCTOSITEJILHO CO3[JaBaeMbIX OpUTUHAJIBHEIX ITporpamm (I1K-22)

- CiocoGeH MPUMEHSTh IPUHLIXIE 9KCITyaTalluy CeTel CBSI3W, OCHOBHBEIE METOIbI aHAIK3a
TeJIEKOMMYHUKALIMOHHEIX CETEN U CUCTEM, UCIIOJIb3yeMble CUCTEMbl CUTHAIU3alul U
IIPOTOKOJIbI, YYUTHIBATE COBPEMEHHLIE HAllPABJIEHUS Pa3BUTUS TE€JIEKOMMYHUKAILIMOHHBIX CeTel
¥ CHCTeM, 0CO0OeHHOCTH peanu3aiuu yciayr ([TK-32)

CopepxkaHue OUCIUATIINHEL

Pazpen 1. Ha3HaueHWe CUTHAIKU3AIIUT

OmnpepeneHus, Ha3HayeHKeE, IPOTOKOJI CUTHAIM3allK, BO3MOXKHOCTHU TPEX MOKOJIEHUMN
IIPOTOKOJIOB

Pazgen 2. A3bIK oOKMCaHUS

MSC, SDL, puarpamMa COCTOSIHMM, fuarpaMMa KOHEYHOI'0 aBToMarTa.

P . MexxayHaponHad CTaHOAPTHU3AIINI

MsuoroypoBHeBas Mmofens, Mogenu DoD, TCP/IP, OSI, mexXayHaponHble OpraHu3aluul U
cta"agapThl, npuMepsl RFC gnst UDP u SIP

Paszmen 4. CuieHapyy B3aMMOIIEHCTBUS
TpexcTopoHHee pyKomoxkaTue, Tenedonus, cnenruieckue mporenypsl.

Paspen 5. ®opMaThl CO00OIIEHMH

[TpuHIUIE TOCTPOeHUS HOPMATOB COOOIEHNWH TPOTOKOIOB CUTHAIM3AMH PA3TMYHBIX
TIOKOJIEHU M

Pasmen 6. 9BomONMA TEKCTOBBIX TPOTOKOJIOB

Coo01ieHust, KOOl OTBETOB, CIleHapuu, popMaThl, IPUMEPH! IOy TpoTokKonoB: FTP, SMTP,
HTTP, SIP, SGCP, MGCP

Pasgen 7. IIpotokonsl NGN

BzaumopericTBue u ciieHapuu paboTs mpoTokonoB NGN: RTP, SDP, H.323, SIP, Diameter,
Sigtran. ITpotokon H.248

Pasgen 8. [Tpotokont [oT
[TpunIUIE paboTH, coobmenus, popmat coobinerunii mpoTokonoB MQTT, CoAP, SoAP

OO61masi TPyI0EeMKOCTb HUCIUTITAHEL
180 gac(oB), 5 3ET
dopMa MPoMexKyTOYHOM aTTeCTaAllUN

JK3aMeH
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Bb1.B.21 HeiipoHHble cemu u KOZHUMUBHbIE MexXHOo/102uu

lenu ocBOEHHUS OUCUUIIIUHEL

Llenebio npenogaBaHus OUCUUIIUHEL « HepOHHEIE CeTU U KOTHUTHBHEIE
TEXHOJIOTUU» SABJIIETCS:

M3yuyeHne 0coOOEHHOCTEM MOCTPOEHUS] HEUPOHHBIX ceTel. AHaIu3
IpUMEHEHUs HeVPOHHBIX CeTell B OCHOBHBIX 00J1acTsX: IPOTHO3UPOBaHNE, IPUHATHE
pelleHui, yIpaBeHne, paclio3HaBaHue 00pa30B, ONTUMHU3AlNs, aHATKU3 NaHHbIX.

MecTo pucuuniavHel B CTpykType OII

IOucuunnuHa «HeWpoHHBIE CETH UM KOTHUTHBHHIE TexHojoruu» b1.B.21 sgBnseTcs
OUCIUTIIMHOM YacTH, GOPMUPYEMOM y4aCTHUKAMU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyebHOro mnaHa NOATOTOBKM OaKalaBpuaTa o HampaBneHui «11.03.02
NHPDOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe AUCIUIINHEBI
«HeWpoHHBIE CETH U KOTHUTUBHEIE TEXHOJIOTUM» ONHWPAETCS Ha 3HAHUM TUCIUATIINH(HI)
«ITogxopmel K BUpPTyaluM3alluM Ha CeTAX CBA3U»; «CeTHU CBA3U U CUCTEMBEI
KOMMyTaluu»; «TeneKOMMYHUKAIMOHHbKE TTPOTOKOJIHI».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH OCYIIeCTBISATh PAa3BUTHE TPAHCIIOPTHEIX CeTeH U CeTel nmepegayn JaHHBIX, BKIOYas
CeTH PafiMOAO0CTYIa, CIIYTHUKOBEIX CHCTEM, KOMMYTAIlMOHHBIX IOACUCTEM M CETEBBIX IIIaTGOpPM
(TIK-9)

- CniocoGeH k cbopy, 00paboTKe, pacupeeeHnIo 1 KOHTPOJIIIO BEITOTHEHUS 3asBOK Ha
TEXMOANePKKY 000PyHOBaHuUS C IIOMOIIbI0 MHPOKOMMYHHUKAIIMOHHBIX CUCTEM ¥ 6a3 JaHHBIX
(TIK-10)

- Crioco6eH MPUMEHSITh IPUHIUIIE 9KCIIyaTalliy CeTel CBSI3M, OCHOBHBIE METOIbI aHATH3a
TEJIeKOMMYHHUKAITUOHHBIX CETeH U CHUCTEM, UCIIOIb3yEeMble CUCTEMbI CUTHATU3ALUN U
IIPOTOKOJIb, YYUTHIBATHE COBPEMEHHEBIE HAIIPABIIEHUS PA3BUTHS TEIEKOMMYHHUKAIIMOHHBIX CeTen
U CUCTeM, 0co0eHHOCTH peanu3anuu yciayr ([TK-32)

CopepxkaHue OUCIUTIIMHEL

Pazgen 1. HeripoHHEBIe ceTy MCTOpUS TOSBIEHUS
PaccmoTpeHa uCTOpHUS PacIpoCTPaHeHUs UCKYCCTBEHHBIX HEMPOHHBIX CeTel U u300peTeHus

HEeWPOKOMITBIOTEPOB, 61arofapsi KOTOPEIM CTAJI0 BO3MOXKHBIM OBICTPO ¥ KaYeCTBEHHO pelaTh
KOHKpETHhIE TEXHUYECKHUe 3aJaul.

Paspmen 2. Tunbl HEWPOHHBIX CETEN

Tumel apxXUTETKYPEl HeUPOHHBIX ceTel O6nactu npuMeHeHuss OCOOEHHOCTH peasr3aliu
[TpuKnagHble BapUaHTH UCIIOIb30BaHUS
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Paspmen 3. UHTerpanusa HelMPOHHBIX ceTeid B OSS/BSS cucteMn

YnpaBnenue TpaduKkoM ceTu nepepayu JaHHBIX MoaenupoBaHUe CTPYKTYphl ceTu CeTeBhble
XapaKTEPUCTUKH, UCIIOJIb3yeMble B HEUPOHHOU CETH

Paspmen 4. MopenupoBaHue ¥ TPaKTUYECKNe Deannu3alun

BubnuoTeku HeMPOHHLIX ceTel Peanu3alus B anrmapaTHOM ¥ BUPTyalbHOM UCIIOTHEUH
WHCTPyMeHTH UCCIeNoBaHusd 1 pa3paboTKu

OO61mast TPYAOEMKOCTD TUCITUIIINHEL
180 gac(oB), 5 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

DK3aMeH

Bb1.B.22 Cemu ces13u nsimo20o nokoaeHus (5G)

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL «CeTH CBSI3U ISITOr0 moKoneHus (5G)»
SIBJISIETCS:

V3yueHre TeXHOJIOTUM, TPOTOKOJIOB ¥ aJITOPUTMOB, IPUMEHSEMBIX B CETSIX CBI3U
ISTOro moKoJeHus (5G), a TakXKe CIeKTpa NPefoCTaBIsIeMbIX MU CEPBUCOB U YCIIYT.

Mecto pucuuniuHe B CTpykType OI1

IOucnunnuHa «CeTu cBI3u IATOro nokoneHus (5G)» B51.B.22 aBnseTcs OUCHUIIMHON
yacTtu, popMupyeMou ydacTHHKaMu 00pa3oBaTEeIbHBEIX OTHOILIeHU 010Ka 1 yueOHOTO
mjlaHa TNOATOTOBKM OakKanaBpuaTa @O0 HanpaBrneHuo «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». KM3ydyeHUe OAUCLUIIUHBL
«CeTH CBSI3UM IATOTO IMOKOJNeHUS (5G)» omupaeTcs Ha 3HAHUU OUCHHUIINH(BI)
«ApxXuUTeKTypa KOHBEPTreHTHHX ceTeu»; «OCHOBH TIOCTPOEHUSA
MH(POKOMMYHUKAIIMOHHEIX CUCTEM U ceTel»; «CeTH CBSI3U U CUCTEMBI KOMMYTAIlAN».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOIHAX KOMIIETeHITIN:
B cootBeTctBUET ¢ PTOC:

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHLIX CeTel U ceTell mepegaun JaHHBIX, BKI0Yast
CeTH Paiuof0CTyIa, CIIyTHUKOBRIX CHCTEM, KOMMYTAllMOHHBIX ITOACUCTEM U CETEBHIX IIJIAaTGOpPM
(TTK-9)
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- Crioco6eH TPOBOAUTH PACYETHI TI0 TPOEKTY CETeH, COOPYKEHUM U CPENCTB
MH(POKOMMYHHUKAIIUY B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C UCII0Ih30BaHUEM KaK
CTaHIAPTHBEIX METOMOB, IPUEMOB M CPEICTB aBTOMATHU3AINY TPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMhbIX OPUTUHAIbHEIX TporpamMM (ITK-22)

- Cnoco6eH pa3pabaThBaTh KMUTAIIMOHHEIE MOIENI COBPEMEHHEIX IeTEPOTE€HHBIX CEeTEH CBSI3H
¥ UCCJIe0BaTh IPHUHIUIEI PYHKIMOHUPOBAHUS IMPOKOTO CIIEKTPa TeJIeKOMMYHHUKAIIMOHHBIX
TEeXHOJIOTHM U POoToK0I0B (ITK-38)

CopepxkaHue OUCIUIIINHEI

Paspen 1. 9Bomionus ceTeit MOOUIbHOM CBI3U. CTaHOAPTU3ALNS TEXHOJIOTUH MOOUILHOMN CBSI3U
1G/2G/3G/4G/5G/6G. GSM. UMTS. LTE. LTE-A. 3GPP. ITU. IMT-2020. NGMN

Paspen 2. O6nacTy npuMeHeHus cetert 5G

Llenb co3pmanus U Ha3HadeHUe ceTel 5G. Ycnyru MoOunbHOM cBsA3u. MHTepHET Beteii.
[Tpomertnenubii UHTepHET Bemie. YMHBIN 0oM. YMHBINM TOpod. becrunoTHEIM TPaHCIIOPT.
YneTpamarele 3amepxKu

Pasgen 3. PagnoBonHbl. CIEKTP ¥ OWana30HE

XapakTepUCTUKYU PaAnuoBOIH. PacnpocTpaHeHre pagroBOiH. YacTOTHBIE AMANa30Hb U UX
0C0OEHHOCTH

Pazpen 4. OcHOBHBIE KOMIIOHEHTH TEXHONIOTUHU 5G

Hcnonws3oBanue cnekrpa. QopMupoBaHue ayda. Mogynsainusa 1 KOgupoBaHue. BupTyanusaius
ceTeBhIX PyHKIIMM. ClTaiCUHT UK cerMeHTanus cet (network slicing)

P Texunonorug SD

[TporpaMMHO-KOH(DUTYpHUpPYyeMEBIe ceTh. Ha3HaueHUe U apXUTeKTypa
P ApXuTEeKT Ten

Anpo cetu. Ceth papguomoctyna. O6aKa u MIOCKOCTH

P 7. PagyonHT i1

5G NR. MIMO. OFDM. SCMA. F-OFDM

P [IDOTOKOIIHL

SDAP. PDCP. RLC. MAC. QoS

Pazmen 9. [TnaHupoBaHue ceTel MOOUITLHOM CBI3KU

YacToTHO-TEPPUTOPHAbHOE ITaHupPoBaHue. [IokpriTHe. bomxkeT paguonuanm. OlleHKa
€MKOCTH ¥ IIPOIIYCKHOM CIIOCOOHOCTU CETH

Pazmen 10. Ocob6eHHOCTH IIaHUPOBaHUS ceTel 5G

TpeboBaHus, npeabsBisieMble K ceTaM 5G. [IporpaMMHbIe TPOAYKTHL AJIST PagUOIIaHAPOBAHUS
ceteit 5G

OO6I1mast TPYAOEMKOCTD TUCITUIIINHEL
144 ygac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

9k3aMmeH. KypcoBas paboTta
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Bb1.B.23 IIpoekmuposaHue 2emepo2eHHbIX cemel

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio IpenofaBaHus OUCHUAILINHEL «[I[pOEKTUPOBaHUE TETEPOTeHHBIX CETEN»
SIBJISIETCS:

[aTh CTYeHTY IpefcTaBieHre 00 0OCHOBAX MPOEKTUPOBaHUS IeTePOTeHHBIX CETel
U COOPYKEHHUU CBS3H.

MecTo pucuuniusel B CTpykType OI1

HucnunnuHa «IIpoekTupoBaHue reTeporesHux ceter» b1.B.23 aBnsieTcs QUCHUIITIUHOU
yacTtu, popMupyeMou ydacTHHKaMu 00pa3oBaTEeIbHBEIX OTHOLIeHU 010Ka 1 yueOHOTO
nmjlaHa TNOATOTOBKM OakanaBpuaTa @O0 HanpaBrneHuio «11.03.02
VHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». KM3ydeHUe OAUCLUIIUHBL
«[IpoeKTUpOBaHNE TETEPOTEHHBIX CETel» ONMHpaeTCsd Ha 3HAHUM OUCLUIJINH(BI)
«BBICOKOCKOPOCTHBEIE ONTHYECKNE CUCTEMBI CBA3M OJIT TPAHCIOPTHBIX CETEN U CeTen
nocTyIa»; «MaTeMaTU4eCKue MOMENHN B CETIX CBA3U».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMINX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- CriocoGeH IPOBOAUTH PacYeTHl 10 TPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH(POKOMMYHHUKAIMY B COOTBETCTBUY C TEXHHYECKUM 3alaHUEM C UCII0Ib30BaHUEM KaK
CTaHIAPTHBIX METOMOB, IPUEMOB M CPEIOCTB aBTOMATHU3aINK MPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[MaBaeMbIX OpUTUHAIbHEIX TporpamMm (ITK-22)

- Crioco6GeH OCyIIeCTBISATh MIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX TPOEKTOB ¥ TEXHUUECKOW JOKYMEHTAlluy Ha
pasnuyHble HHPOKOMMYHUKALMOHHBIE 00BEKTH HAllMOHATBHBIM U MeXKOYHapPOOHEIM
CTaHapTaM U TexHu4ecKuM perinameHnTam (I1K-23)

- CnnocobeH pa3pabaThBaTh TEXHUYECKUE TPEOOBAHUS M TeXHUYECKUEe 3aJaHus mJIs
IIPOEKTUPOBaHUs 000pyIOBaHUS CeTel CBsI3U, 000CHOBLIBATH IIPOEKTHHIE PEIIEHUS I CEeTel
CBSI3U M COCTABJISATh IPOEKTHYIO HOKYMEHTALUIO B COOTBETCTBUHU C AercTBywmuMu [[OCTamu u
npasunamu (I[TK-37)

CopepxkaHue OUCIUIIINHEI

Paszmen 1. KoHllenuy MOCTPOEHUS FeTePOTEHHBIX CETEe.
Konnenius NGN. OyukimonanbHas Mofenb ceteit NGN. Knaccrudukaiusa o60pygoBaHus.

OcHoBHBIE XapakTepucTuku Softswitch, mo030B.

Pasmen 2. KauecTBo 00CHOyKWBAHUS B T€TEPOTEHHBIX CETSX.

[TonsiTue KayecTBO 06C/TyKHBaHUA. DTalOHHAs Mofelb. [Ioka3aTenu KayecTBa 00CTyKUBaHUS.
HopMmbl 3HaUeHKe Ha MoKa3aTeld KauecTBa 00CTyKUBaHUS.

79




Paspen 3. PerynupoBanmne B ”HQOKOMMYHHUKALIASX.,

HesTenbHOCTs MUHKOMCBSA3U. 3afaun. PerynupoBanue B 0Tpaciu. 3aKOH O CBA3U. 3aKOH O
TEXHUYECKOM DEryIupOBaHuU. JIuIleH3UpOBaHuE.

Paspen 4. [InaHupoBaHue U IPOEKTUPOBaHNeE B TeTEePOreHHEIX CeTAX.

[TnaHVpOBaHKE IOCTPOEHUS T€TEPOTEHHEIX CeTel. [IpUHINUNEL ¥ IOOXOOBL. JTAIlbl
IIPOEKTUPOBAHUS.

Paspen 5. [TpoekTupoBanue u crpouTenscTso BOJIC.

CocTaB IIpoeKTHOM JOKyMeHTaluu. TpeboBaHUS K COCTaBY U 0OPMIIEHUIO TPOEKTHOU 1
paboueli mokyMeHTauuu TpeboBaHus K CeTsM CBs3U. JIulleH3upoBaHue. CepTudukanus
obopynoBauusi. TpeGoBaHUS K IOCTPOEHUIO CETEH CBA3U U IIPOMYCKY Tpaduka.

Pa3pen 6. 3aKOHOATENbCTBO B 06JIaCTH TPOEKTUPOBAHUS.

[Tpuka3 MunucTtepcTBa HHGOPMALXOHHEIX TeXHOIOTUM U cBs3u PO ot 8 aBrycra 2005 1. N
98[]"0O0 yTBepKaeHUn TpeOOBaHMUY K MOPSAAKY NIPOIycKa Tpaduka B TeIeOHHOMN CETU CBSA3U
oOmero monb3oBaHusA " "[Ipuka3 MuHnCcTEPCTBa MHGOOPMALMOHHEIX TEXHOIOTUM U CBI3U PO ot 27
centsi0ps 2007 r. N 113 "O6 yTBepxkaeHuu TpeboBaHUM K OPraHU3alMOHHO-TEXHUYECKOMY
o0ecreyeHn0 yCTONYUBOTO (PYHKIIMOHUPOBAHHUS CETU CBSI3U OOIIETo MOTb30BaHMs".

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

3auer

b1.B.24 Texnuueckas 3kcnayamauus BOJIC

Llenu ocBOeHUS TUCLIUITIUHEL

Llensro npernogaBaHus OUCLUIIINHEL « TexHUYecKas sKcIutyaTauusa BOJIC»
SIBJISIETCSI:

(dhopMupoBaHUEe 3HaHUM, YMEHUY U HABBIKOB, IIO3BOJISIOIINX TPOBOAUTE
CaMOCTOSITEIbHBIM aHAIU3 U BEIOOD, ONTHMU3UPOBAHHELIN 110 OIIPeeIeHHBIM
KPUTEPUSM, CIIOCOO0B 3KCIINTyaTallil BOJIOKOHHO-ONITUUECKUX ceTel cBsizu (BOCC)
PA3IUYHOTO YPOBHS HEepapXun

MecTo pucuuniavHel B CTpyKType OI1

Hucnunnvuaa «Texauyeckas skcnnyatauusa BOJIC» B1.B.24 gBnsgeTca QUCLUIIIMHOU
yacTty, GopMUpPyeMOl ydyaCTHUKaMu 00pa30BaTeIbHEIX OTHOLIeHUM 6710Ka 1 yyeOHOrO
IIJaHa TNOATOTOBKM OaKalaBpuaTa IO HamnpaBimeHuwo «11.03.02
NHDOKOMMYHUKALIMOHHBIE TEXHOJIOTUN U CUCTEMEH CBSI3U». H3ydeHUe OUCIUAIINHEI
«TexHuuyeckas skcnayatauus BOJIC» omnupaeTcsd Ha 3HAHUU OUCLHUIINH(BI)
«BBICOKOCKOPOCTHBIE OIITHYECKHE CUCTEMBI CBSI3U [JI TPAHCIIOPTHHIX CETEU U CeTeu
OOCTyTa».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- C1ocoOHOCTD OCYIIECTBIISITh MOHTAX, HACTPOUKY, PETYIUPOBKY TECTUPOBaHKWE 000PYIOBaAHUS,
0TpPabOoTKy PeXHMOB pabOTH], KOHTPOJIb TPOEKTHHIX ITapaMeTPOB PaOOTH U UCITBITAHUS
000pymoBaHUs CBSI3U, 00ecleyeHre COOTBETCTBUS TEXHUUYECKUX ITapaMeTPOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /UJIU WX COCTABIISIONINX, YCTAHOBIEHHBIM
9KCIIyaTallMOHHO-TeXHUYeCKUM HopMaM (ITK-11)

- Cnoco0eH opraHu30BaTh TEXHUUECKOEe 00CIyKUBaHUe (9KCIIyaTaluio), BKIII04Yasi OXpaHHbIe
MEepPONPUATHUS, TPodUTaKTUUYECKUE U aBapUiHbIe U3MEPEHUS, a TaKXKe PEMOHTHO-
BOCCTAaHOBUTEJIbHEIE PAOOTH MMHENHBIX ONITUYECKUX U 9JIEKTPUUYECKUX TPAKTOB TPAHCIIOPTHHIX
ceTeu CcBA3U U ceten goctyima (I1K-28)

- Cnoco0eH K TPOEKTUPOBAHUIO, CTPOUTENLCTBY U SKCILTyaTallul CTPYKTYPHUPOBAHHBIX
KabOeNbHBIX CUCTEM IJIsI JIOKAIbHBIX CETEN CBSI3M, COBMEIAIOIIUX ONTUYECKUE U IJIEKTPUYECKHUe
kKoMnoHeHTH (ITK-29)

CopepxkaHue OUCIUTIINHEL

P 1 YW TEXHUYECKOW 3KCHayaTaiyu B u raHu3anusg. HopMaTuBHO-
TeXHHYeCKas JOKYMeHTalus

PaccmaTpuBaroTcs 3agadyu TexHUUeCcKou akciyatauuu BOJIC nmpy pa3iuyHEIX TEXHOJIOTUSAX
CTPOUTENILCTBA, MPUBOOUTCS UX CPaBHUTE/IbHAS XapaKTePUCTUKA 110 Pa3JIMYHBIM KPUTEPUSIM
OLIEHKM.

P 2. MeToptn HKM xapakTepucTuk BOK B CTPYKT HACTEMBI TEXHUYECKON
3KCIIJIyaTalluK

PaccmaTpuBaloTCS METOOUKM OIpefiesieHus TpeOyeMbIX 3KCITyaTalliOHHEIX MapaMeTpoB BOK
IIPY Pa3/IMYHBIX BapUaHTaX CTPOUTENILCTBA - IOA3EMHBIE CITOCOORI, TOIBOAHEIE, BO3AYIITHEIE.
Pazpen 3. CucteMa TeXHHYECKOM 3KCIIyaTalliy TMHENHBIX COOPYKEeHUN CBA3U. CTPYKTYpa
CHACTEMEL.

TeopeTudecKkre OCHOBBI IOCTPOEHUS CUCTEMEBI TEXHUYECKOU 3KcItyaTauuu BOJIC

Paspmen 4. IMTospexnenus BOJIC. OcHOBHEIE IPUYHMHEL. [lapaMeTpHl OIIEHKKM KayecTBa PabOTHI

JIMHENHLIX TPAKTOB.
BospericTBue okpyxamwiei cpenbl Ha BOJIC pasnuysoro ypoBHs. OTKa3bl TMHEWHBEIX TPAKTOB

KabenbHBIX Maructpasnei. CTaTUCTHKA IOBPEXAEeHUH U aHa/Iu3 OCHOBHBIX IIPUYMH,
BHI3LIBAIOIIUX OTKa3kl. [I0Ka3aTenu Hafle?KHOCTH TUHENHBIX TPAKTOB. [IoHsATHE KO3hPuiineHTa
TOTOBHOCTY U BpeMeHHU BOCCTAaHOBIIEHHUS.

Pasgen 5. [1poBenenue PBP. CucTeMbl pe3epBUPOBaHUS TMHENHBIX TPAKTOB. BOIOKOHHO-
ONTHYECKHEe KabenbHbIe BCTABKH.

MeTonbl TPOBEIEHUSI PEMOHTHO-BOCCTAHOBUTEIBHAEIX PA00T. ITyTH COKpallleHUusI BpEMEHU
MIPOCTOSI TPAKTOB IIPU BO3HUKHOBEHUM 0TKa30B. CHUCTEMbI Pe3ePBUPOBAHUS TUHENHBIX TPAKTOB.
BomokoHHO-onTHYECKHEe KaOebHbIe BCTAaBKK. MeTOmbl KOHTPOJIS TapaMeTPoB KaOeIbHBIX
BCTABOK.

OO1mas TPyA0EMKOCThb AUCIUIIIINHEL

108 gac(oB), 3 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.25 MyabmucepeucHbilli docmyn

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofgaBalnus QUCHUIIIUHLL « MyJIbTUCEPBUCHBIN JOCTYII» SIBIISIETCH:

OCBOEHUE CTyIeHTaMU TeOpPeTUYEeCKUX OCHOB HOBEUIINX  TEXHOJIOTUU
IOCTYTIa, OANEPKUBAIOIINX MYTbTHCEPBUCHOE 00CTyKMBaHMe (peub+aaHHbIe+BUIE0);
TIePCIEKTUBHBIX METONOB MOJIEPHU3AIINY CEeTEeM IOCTyIa C y4eTOM O0IuX TpeOoBaHUMU K
TeJIeKOMMYHUKAIMOHHOU CUCTEME

MecTo gucuunauHb B CTPyKType OI1

HucinunnuHa «MynbTUCEepPBUCHBIN OocTym» b1.B.25 aBaseTcs OUCLUUIIIMHON YaCTH,
dbopMupyeMoi y4aCTHUKaMU 00pa30BaTeNIbHLIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
IIOATOTOBKY OaKajlaBpuaTa mo HampaBjeHuio «11.03.02 MHGDOKOMMYyHUKAIMOHHEIE
TEXHOJIOTUU U CUCTEMHI CBA3U». W3ydeHUe OUCHUININHBL «MyIbTUCEPBUCHBIN JOCTYII»
onupaeTCcsd Ha 3HaHMU OUCHUNNUH(BI) «OCHOBH IP-KOMMyHuKauuin»; «OCHOBH
IIOCTPOEHUS MHMPOKOMMYHUKAIIMOHHLIX CUCTEM U CeTei»; «CeTHu CBSI3U U CHCTEME
KOMMYTaIuu».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIIEAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Crioco6GeH OCyIIeCTBASATh aAMUHUCTPHPOBAHNE CETEBBIX MOACUCTEM UHPOKOMMYHUKAIIMOHHBIX
cucteM u /unu ux cocrasiswomux (I1K-12)

- Crioco6eH K NTpOBEJEeHNI0 perlaMeHTHRIX paboT Ha CETEBHIX YCTPOUCTBAX U IIPOrPaMMHOM
obecrieyeHNM THHOKOMMYHUKAIIMOHHOU cucTeMsl ([TK-15)

- CriocoGeH MPUMEHSTh IPUHILIXIIB 9KCIIyaTalliy CeTel CBSI3K, OCHOBHBEIE METO/bI aHaJK3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, HUCII0Ib3yeMble CUCTEMbI CUTHAIU3alUN U
IIPOTOKOJIbI, YVYUTEIBAThE COBPEMEHHEIE HallpaBlieHUsI Pa3BUTHS TeJIEKOMMYHUKAIIMOHHEIX CeTen
U crucTeM, ocobeHHOCTH peanu3ainuu ycnyr ([1K-32)

ComepxKaHne OUCIUIIINHEI

Pasgen 1. CeThb mocTyma.
Lenu OUCIUIINUHEL, TUTEPATypa. TpaguliMOHHBIE CETH JOCTyIa. CXeMbl MOOK/TI0YEHUS

abouenToB. BORSCHT. ISDN.
Pasgen 2. TexHOIOr“K IPOBOAHOIO OOCTYIIA
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xDSL, Ethernet, Fiber, DOCSIS

Paspen 3. TexHomoruu 6€CIIPOBOIHOIO OOCTYIA

Ocob6ennoctu 6ecmpoBogHoro poctyma. IrDA. Bluetooth. ZigBee. UWB. Wi-Fi. DECT. Ad-Hoc
Cetn. WiMAX. LTE.

Pa3pen 4. ApXyTeKTypa IPYIIIEL IPOTOKONIOB AAA

HUudorkommyHnukanuonnusle cucteMsl U cetu (MKCC): AyTeHnTudukanus. ABTopu3anus. Y4er.
O6o6menHas apxutektypa AAA B IETF u ee mpumeHnenue B UKCC

Pasmen 5. I1potokon RADIUS

Apxutektypa RADIUS. . AITOpuTMEL ayTeHTU(pUKauuy, apTopusauun 1 yueta RADIUS.
Cooburenus u atpubyTtel RADIUS. TIpuMeps! npuMeHeHus mpoTokosia RADIUS 8 UKCC
Pasgen 6. I1poTokon Diameter

OcHoBel 6a3oBoro mpotokoia Diameter. 3memenTr cet Diameter. Coobiienus u o6paboTka
coobmenuit Diameter. Yuetr Ha ocHoBe Diameter g UKCC

Paspen 7. [IpunoxeHre KPeOUTHOTO KOHTpona Diameter

[TpepmomnnaTa UHGOKOMMYHUKAIIMOHHEIX YCIYT. APXUTEKTyPa KPeIUuTHOTO KOHTpoIsi. O630p
TIPUIIOKEHUST KPeOUTHOT0 KOHTPons Diameter .KpemuTHelr KOHTponb SIP-ceccun

P Peann3anus npoTokonoB AAA u 5B U ceTel CBSA3U

[Tpo6rmema coBMecTuMocT obopynoBanust AAA. ITpumeps! peanu3anuu AAA B TpaguIIMOHHBIX
ceTsix cBs3u U B ceTsax tuna NGN/IMS. Osomonusa UKCC u npoTtokonsl AAA

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
216 gac(oB), 6 3ET
dopMa IpOMeKyTOUHOM aTTeCTAllUN

3auer

Bb1.B.26 ApxumexKkmypa KOH8ep2eHMHbIX cemel

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio MpernofaBaHus OUCLUTIINHEL «ADXUTEKTypPa KOHBEPTEHTHBIX CeTei»
SIBTISIETCS:

M3y4eHNe BOIIPOCOB KOHBEPTEHTIIUU CETeM, apXUTEKTYPHl U CTPYKTYPHI
37IEMEHTOB CeTel B paMKaX KaxXX[oTro 13 MTOKOJIEHUY UX PAa3BUTHUS, @ TAaK¥Ke HOBbLIE
IIPOTOKOJIBI, UX B3aMOCBSI3b U MOPSIOK paboTkrl, Gopmat coobienuii. O00CHOBaHNE
Heo0XOIMMOCTH IOSIBJIEHUST HOBBIX CETEBBIX 9JIEMEHTOB, UX IIOCTPOEHUE U
(YHKLIMOHUPOBAHUE.

MecTo pucuuniuHe B CTpykType OI1

HucuunnuHa «ApxXuTeKTypa KOHBEPreHTHHIX ceTer» B1.B.26 aBngeTcsa QUCLUIIIMHOU
yacTtu, popMupyeMou ydacTHUKaMu 00pa3oBaTEeIbHBEIX OTHOILIeHU 010Ka 1 yueOHOTO
mjlaHa TNOATOTOBKM OakKanaBpuaTa @O HanpaBrneHuo «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUYU U CUCTEMBHl CBSI3U». KM3ydyeHUe OAUCLUIIUHBL
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«ApXUTEKTypa KOHBEPTeHTHBIX CeTel» OMMpaeTCs Ha 3HAHUU OUCHUIINUH(bI) «OCHOBEI
[P-koMMyHUKanu»; «OCHOBH IOCTPOEHUS MH(POKOMMYHUKAIMOHHBIX CHUCTEM U
ceren»; «CeTu CBA3UM U CUCTEMBl KOMMYyTaluu»; «TeleKOMMYyHUKaI[MOHHEIE
IIPOTOKOJIIBI».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH OCyIIeCTBISATh MOHTAXK, Ha/lafKy, HACTPOUKY, PETYIHPOBKY, OMBITHYIO ITPOBEPKY
PaboTOCIIOCOOHOCTH, UCIIBITAHUS U CHAYY B 9KCIUIyaTaI[UI0 COOPYKEHUM, CPEICTB U
obopynoBanus ceteu (I[1K-8)

- CniocobeH kK cbopy, 00paboTKe, pacupeeIeHnIo ¥ KOHTPOJIIIO BHITOTHEHUS 3asBOK Ha
TEXIOANePKKY 000pyHOBaHuUS C IIOMOIIbI0 MHPOKOMMYHHUKAIIMOHHBIX CUCTEM ¥ 6a3 JaHHBIX
(TIK-10)

- Crioco6eH MPUMEHSITh IPUHIUITE 9KCIUTyaTalluy CeTel CBSI3M, OCHOBHBIE METOIbI aHATH3a
TEJIeKOMMYHUKAITUOHHEIX CETeH U CHUCTEM, UCII0Ib3yeMble CUCTEeMbI CUTHAIU3ALUN U
IIPOTOKOJIB, YYUTHIBATH COBPEMEHHEBIE HAIIPABIIEHUS PA3BUTHS TEJIEKOMMYHHUKAIIMOHHBIX CeTen
¥ CHCTeM, 0coO0eHHOCTH peanu3anuu ycayr ([TK-32)

CopepxkaHue OUCIUATIINHEL

P 1. KoHBepreHiysg B ”HPOKOMMYHUKAITUIX

OO61mue OHSATHS 0 KOHBepreHIuu. KoHBepreHuus ycinyr. KoHBepreHIus TePMUHAIIOB.
KonBeprenuus cetedi. KoHBepreHINM pa3anudHLIX OTpaciell HHOKOMMYHUKAIIMOHHON
HHOYCTPUU

P 2. OT KOMMYTallY KaHAI0B K KOMMVTAIINY IaKeTOB

[Tepexon k IP-ceTsim. «Bce moBepx IP»

Paszgen 3. MynbTHCEDPBUCHEIE CETU

«Triple-play services» - peub + gaHHbIEe + BuOeO. [lepegada pa3Hbix TUNIOB Tpaduka ISDN,
ATM, 3G, TCP/IP.

Paspen 4. 'nobanbHas uHGOpPMaIMoHHasd HHGPACTPYKTYPa U IOCTPOEHUE CeTell CBA3U
crnepnymwinero nmokoneHud (NGN)

Konnenius rinobanbHO HHPOPMAIMOHHON HHOPACTPYKTYPhl. IBOIONMS CETEH 3IeKTPOCBSI3H B
HarnpaBnenuu noctpoeraus NGN.

Pazpen 5. Cetu NGN

Mopens u apxutekTypa ceteit NGN. MHTennekTyanbuble ceTu (IN), umesi ruOKoro KomMmyraTopa
Softswitch. MynbsTCepBUCHOCTS. MOOUIBHOCTE IOIH30BATENS.

Pa3gen 6. KOHBeQFeHHI/IHH/IHTeTQaHI/IH QhI/IKCI/IQOBaHHOTO 1 MOOHJIBHOTI'0 JOMEHOB B 06E§ZIO

apxutekTypy NGN
[P-tenmedonus. [Iporokon SIP. Apxutektypa IMS. 'nmy6okas nHcneknus naketos (DPI). Ycnyru

NGN/IMS.

Paspen 7. [TporpaMmMuo-KOHQuUryprpyemsele cetu [IKC (SDN

ApxutekTypa [IKC. KomnoneHTH apxuTekTyphl. [IpoTokon OpenFlow. [JocTonHCTBa 1
HEe[OoCTaTKU TEXHOJIOTUU.

P Buptyanusaiys ceTeBuIX QVHKIINNK (NFV
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Wpes v KOHIeNIMs BUpTyanu3auun. dtanoHHas Mopeib MANO 1 e€ KOMIIOHEHTHI.
BupryanusupoBaHHbIE QYHKYIIUU U yIIpaBiaeHNe UMU. 2KU3HEHHBIN [IUK/I BUPTyalbHOU
¢bysknuu. Baaumocsa3p SDN u NFV.

Pazgen 9. Cetu mocTt-NGN/5G

Bcenporuxkarwiye uHTesnekTyanbaele cetu, M2M/IoT, VANET, HANET, MBAN, pononHeHHas
peanbHOCTh, HaTeIbHLIE CETH, TAKTUIbHEYN MHTEpHEeT, 00/1aYHble BEHIYUCIIEHHUS.
Camoopranusywmuecs ceta (SON)

Pazpen 10. Web of Things

ApxUTEKTYpHl, 3TanoHHbIe Mofenu. [IpoTtokonsl [0T. Mofenu MoOHeTU3alu: YMHBIN 1OM, YMHBII
ropof, YMHOE 3[aHue.

Pasgen 11. TymMaHHBEIe ¥ 001aYHbIE CEPBUCH

Konrenmus o6mauyHbIx cepBucoB. Moeonorust SaaS, PaaS, [aaS, «Bcero as a Service».
OTasloHHas apXUTEeKTypa 00JIavuHbEIX cepBUCOB 0T MC3J. TyMaHHbIE BEHIYHCIIEHUS

Pasgen 12. KOHBEPreHTHEIE CETH

O630p cTaHgapToB ceTelt MobunbHOM cBI3u (GSM, UMTS, IMS, LTE) TepMunsl: coTa, 30Ha
MEeCTOHAX0XKOEHUsI, 30Ha 00CTTYKMBAHUS, XOHIOBED, POYMUHT

P 1 T GSM/UMT

O6bexTh cett (HLR, MSC, VLR, GMSC, MSC-cepgep, SG, MGW)

Pazgen 14. [IpOTOKOILL CETH

MAP, ISUP, ITpoTOKOIHI, UCIIONIb3yEMBIE TPU B3auMopencTBuu ceterr TDM <->IP (Sigtran)
P 15. IIpotokon MAP

CrpykTypa nopcuctemMsl MAP, TpOTOKOME! (IIOACUCTEMBI), IPEAOCTaBISIONIAE CBOU YCIYTH
noacucteme MAP (SCCP, TCAP), Ycnyru MAP

Paspen 16. IIportenypst MAP
OOcnyxuBaHMe BbI30Ba, POYMHUHT, X3HIOBED, HOCTaBKa SMS

OO6I1mast TPYAO0eMKOCTE TUCITUIIIHHEL
252 gac(oB), 7 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT, DK3aMeH

Bb1.B.27 HmumauuoHHoe ModenupoeaHue UH(HOKOMMYHUKAWUOHHbIX cemell u cucmem

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio mpenomaBalHus QUCHUTIINHEL « UIMUTAIMOHHOE MOJeTMPOBaHIe
MH()OKOMMYHUKAIIMOHHBIX CETEN U CUCTEM» SIBIISIETCS:
[TonmydyeHre HaBLIKOB UMUTAIIMOHHOTO MOJIETMPOBaHUS MHPOKOMMYHUKAIIMOHHBIX
ceTel U CUCTEM, a TaKXKe N3y4eHNe OCHOB JUCKPETHO-COOBITUMHOT'O0 MOJEeIMPOBAHUS
TEJIEKOMMYHUKAIIMOHHBIX ITPOTOKOJIOB U IIPUIIOKEHUMN.

MecTo gucuunauHLL B CTPyKType OI1
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Iucuunnuiaa «MMHUTaIMOHHOE MOJeNNpOoBaHNe MH(POKOMMYHUKAIMOHHBIX CETEH H
cuctem» B1.B.27 gBnsieTcd OUCHUIIAHOM 4YacTh, POPMUPYEeMOW ydaCTHUKaAMU
o0pa30BaTeNIbHLIX OTHOIIEHUH 6j10Ka 1 yuyeOHOro IjlaHa MOAr0TOBKY OaKajlaBpuaTa I10
HanpaBneHnio «11.03.02 UHGOKOMMYHUKAIMOHHBIE TEXHOJIOTUYA U CUCTEMBI CBSI3U».
H3ydyeHue OUCHUNIAHE «MMUTAIlMOHHOE MOOeNHpOoBaHNEe WH(POKOMMYHUKAIIMOHHBIX
ceTell M CUCTEM» ONHUpaEeTCS Ha 3HAHUU OUCHUIIINH(bI) «MaTeMaTu4ecKrue MOMENH B
ceTsX CBA3u»; «OCHOBH MNOCTPOEHHS HNHMOKOMMYHHKAIMOHHBEIX CUCTEM U
ceTeri»; «Teopus BepOATHOCTEM W MaTeMaTW4decKas CTaTUCTHUKA».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Cioco0eH K TPOBENEHUI0 PETTTaMEHTHHIX Pa00T Ha CETEBHIX YCTPOUCTBAX U MPOrPaMMHOM
obecreyeHNU HHPOKOMMYHUKAIMOHHOMN cucTeMHl (ITK-15)

- Cioco0eH OCYIIECTBISATE MOATOTOBKY TUIIOBEIX TEXHUYECKUX ITPOEKTOB U TIEPBUYHBIH
KOHTPOJIb COOTBETCTBUS pa3pabaThBAEMHEIX TPOEKTOB U TEXHUYECKOW JOKYMEHTAIUX Ha
pa3nuyHble “"HGOKOMMYHUKAIIMOHHBIE 00bEKTHl HAllMOHAIbHBIM U MeXKIyHAaPOOHBIM
CTaHJapTaM U TexHu4YecKuM pernameHnTam (I1K-23)

- CnnocoOeH pa3pabaThiBaTh UMUTAIIMOHHEIE MOIENIM COBPEMEHHEIX T€TEPOTEHHBIX CETEN CBSI3U
¥ UCCJIEN0BaTh IPUHIUIE PYHKIMOHUPOBAHUS IIMPOKOTO CIIEKTPa TEIEKOMMYHUKAITMOHHBIX
TEeXHOJIOTHU 1 TPOTOKO00B (ITK-38)

CopepxkaHue OUCIUTIIHHEL

P 1 HOBHL M WDPOBaHUSI

Mopenb u MmofgenupoBanue. Kimaccupukanus mogeneir. MogenbHOe BpeMsi. JTallbl
MOAeNUpoBaHus. MogenupoBaHre HHPOKOMMYHUKAIIMOHHBIX CETEX U CUCTEM

P 2. PaboTta c makeToMm M vpoBaHud River Modeler

Beenenue. Co3gaHue TOMOJIOTHU CeTU. PemakTupoBanue aTpubyToB 066eKTOB. CHOP
cTaTUCTUKMU. HacTpolika mapaMeTpoB MOAeNUpoBanus. [IpoCMOTp U aHaIU3 Pe3yJIbTaToB.
I'enepanus Tpaduka. Hactpoiika mpodunen moab3oBaTenen

Pasgen 3. Pa6oTa ¢ makKeToM MOOEINPOBAHUS NS-2

Beemenue. Co3manue TOmoioruu cetu. I'enepanus Tpaduka. CO0p cTaTucTUKU. [IpocMoTp 1
aHaJu3 pe3y/IbTaTOB

Paspen 4. Pa6oTa ¢ makeToMm MonenupoBaHus QualNet

BBepmenue. Co3manue Tomosoruu cetu. I'enepanust Tpaduka. CO0p cTatucTUKU. IIpocMoTp u
aHaJu3 pe3y/IbTaTOB

Pasgen 5. O6paboTKa pe3yIbTaTOB H3MeDEeHU!

Bupnsl usamepenuii. [lorpemHoctu. O6paboTKa pe3ynbTaToB u3MepeHui. [1orpemHoCcTb
KOCBEHHOTO U3MEPEeHUs

OO61mas TPyA0EMKOCTD AUCITUIIIMHEL

108 gac(oB), 3 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.28 Memodbvl uHCcneKuuu nakemoe u aHaau3a mpaguka

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHL « MeTOIb MHCIIEKINY ITaKeTOB 1 aHaIK3a
TpapuKa» SIBIISIETC:

[Tony4yuTh NpeAcTaBiIeHNE O COBPEMEHHBIX CUCTEMaX KOHTPOJIS TaKeTHOTO
TpadrKa B MYJIbTUCEPBUCHEIX CETSX.

MecTo pucuuniavHe B CTpyKType OII1

HucnunnuHa «MeTOoObl MHCIEKIIMY ITaKeTOB U aHanu3a Tpaduka» b51.B.28 saBnsercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKaMHU 00pa30BaTeIbHBIX OTHOILIEHUY O10Ka
1 yuyebHOTrOo mjaHa NOATOTOBKM OaKajlaBpuaTa IO HampaBiaeHun «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBH CBSI3U». KM3ydyeHUe OUCHUIIUHBI
«MeToObp MHCOEKIWH IAaKeTOB M aHalu3a TpaduKa» OMNHUpPAETCS Ha 3HAHUU
pucuunnuH(el) «ApxutekTtypa ceTeir NGN»; «ApxXuUTeKTypa CHCTEM
KOMMYTalluu»; «JIluCKpeTHass MaTeMaTHuKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuE ¢ PT'OC:

- Crioco6eH K afMUHUCTPUPOBAHHUIO ITPOIIECCa OLIEHKU MMPOU3BOIUTEIbHOCTH ¥ KOHTPOJIS
HCIIOIb30BAHUS ¥ IPOU3BOOUTENILHOCTH CETEBHIX YCTPOMCTB, IPOTPAMMHOT0 00ecreyeHnst
“H(pOpPMaIMOHHO-KOMMYyHUKaIMOHHOU cucTeMsl ([1K-13)

- Crioco6eH K afMUHUCTPUPOBAHUIO CPeICTB o0ecreyeHrst 6€30IMaCHOCTH yIaIeHHOTO IOCTYIIa
(omepallMOHHBIX CUCTEM U CIIeIl[MaIu3upOBaHHBIX TPOTOKO0I0B) (ITK-14)

- Crioco6eH MPUMEHSITh IPUHIUITE 9KCIIyaTalluy CeTel CBSI3M, OCHOBHBIE METObI aHATH3a
TeJIEKOMMYHUKAIIMOHHBIX CETEN U CUCTEM, UCIIOIb3yeMble CUCTEMbI CUTHAIN3alUN U
IIPOTOKOJIb, YYUTHIBATh COBPEMEHHBIE HAITPaBlIEHUS Pa3BUTHUS TEJIEKOMMYHUKAIIMOHHBIX CeTel
U crucTeM, oco0eHHOCTH peanu3aiuu ycnyr ([1K-32)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. 9Bomonud MeTOOOB aHann3a Tpaduka

Mertopsl Knaccupukanuu Tpaduka. OCHOBHBEIE OIpefeneHnusi. MeToObl MapKHPOBKY ITaKETOB.
[TpaBuna o6pabotku ouepeneit. Traffic policing. Traffic shaping. Knmaccet QoS. Hasnauenue
DPI. [ToHsiITHe CUTHATYPHl ¥ TUIIOB CUTHATYPHOTO aHanu3a. [Ipo6nemer DPI: ceTeBoi

87




HEUTpanuTeT, KOHQUOEHIMAIbHOCTS, Iu(poBaHue.

Pazpen 2. [TpuHIMIHE paboTh U apxuTekTypa DPI

Pacnonoxenue DPI Ha ceTu onepaTtopa. Bypass. Cepsepa DPI. DPI as Service. IIpumenernue
DPI. TapretupoBaHHas pekinaMa. [I[pumMeprl CUTHaTypPHOI'0 aHaiu3a o tunam. [JomuTuku
Pazpen 3. DPI u COPM

COPM 1, 2, 3. Bo3amoxHocTH coBMecTHOr0 ucnonb3oBauus DPI 1 COPM. ConuanbHBINA aHAINR3.
Pazpen 4. [TpuMept pemmenuii DPI

3akoHomaTenbCTBO PO cBsizanHOe ¢ DPI. BeHmopHsie pemienus: DPI u ux XxapakKTEpUCTUKH.
Bo3MoxnocTtu MoruTOpHHra B DPI. [Ipuknanasie Bo3amoxuOCTH DPI.

OOI1mast TPYAO0EMKOCTD OUCITUIIITNHEL
144 gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

DK3aMeH

b1.B.29 3awuma uH$popmauuu 6 ueHmpax 06 paébomku daHHbIX

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpernomaBalHus QUCHUTIIMHEL «3alIuTa nHGopMaImy B eHTpax 06paboTKu
MAHHBIX» SIBJISETCS:

SIBJITETCSI U3YUYEHUEeIPUHIIUIIOB OPraHu3alluy 3alU T HPOpPMAIlUY B IIEHTPax
00paboTKM maHHBIX. [IMCHUIIIAHA «3amuTa nHQOpMalnyuy B ieHTpax 00paboTKu
MaHHBIX»OJIKHA 00ecrneyrBaTh popMupoBaHrue GyHIaMeHTa IOATOTOBKY OyIyIITUX
CIIeIIMaNuCTOB B 00JIaCTH 3aIUTH HHPOPMAllMU, a TakXkKe, Co3[jaBaTh HEOOXOOUMYIO
0a3y [ YCIEeUIHOT0 OBIafleHUs MOCIeIyIOIUMY CIIeIUalbHEIMU TUCITUIIIMHAMU
y4eOHOTO IIJTaHa.

MecTo gucuunavHel B CTpyKType OI1

HuciunnuHa «3amTa nHopMaluy B lleHTpaxX 00paboTku maHHBIX» b1.B.29 saBnsiercs
OUCIUIIINHON YacTH, GOPMUPYEMOM yYaCTHUKaMu 00pa30BaTeNIbHEIX OTHOIIEHU O0Ka
1 yuyebHOro mnaHa NOATOTOBKM OaKalaBpuaTa IO HampaBiaeHui «11.03.02
VHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». M3ydeHUe OAUCLUIIUHBL
«3amuTra nHGOpMaUuM B LeHTpaxXx 0O0pPabOTKM JaHHBIX» ONUPAeTCs Ha 3HAHUU
OUCLUIIIMH(BI) «3aluTa OllepalliOHHBIX CUCTEM CETEBLIX YCTPOUCTBY.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpotiecc n3ydeHus OUCHUILIMHBL HAlIpaBIeH Ha GOPMUPOBaHUE CIIeAYIOMINX KOMIIETeHITUHN:
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B cootBeTctBuE ¢ PTOC:

- Crioco6eH K afMUHUCTPUPOBAHUIO CPeCTB o0ecredeHrss 6€30MaCHOCTH yIaIeHHOTO IOCTYIIa
(omepallMOHHBIX CUCTEM U CIIeIl[MaIu3upOBaHHEIX TPOTOKO0I0B) (ITK-14)

- Crioco6eH ompeensTh TapaMeTphl 6€30ITaCHOCTH M 3alUTH IPOTPAMMHOTO 00eCIeYeHu s
ceTeBBIX yCTPOUCTB (I1K-24)

CopepkaHue OUCIUTIIMHEL

P 1. BBemeHue B IIEHTPHI TKY TaHHBIX
[TousitTue 11eHTpa 00paboOTKYU maHHBIX, CTPYKTYypa 11O

Paspen 2. Bupryanusanyg u [1O]]

HacTtpolika BUPTyabHBIX MAalllMH, KJIOHUPOBaHKe U co3faHue 1mabnoHos BM

Paspen 3. HacTpo¥ika MexaHM3MOB 3allIUTHL BUPTYaIbHBIX CETeN
Private VLAN, ¢unsrpanusa no MAC-appecay, traffic policing u traffic shaping.

Paspen 4. HacTpoiika npaB goctymna K [{O]]

AAA IpoTOKOJI, pa3rpaHnuyeHue IpaB JOCTyIIa I0JIb30BaTeNIeN.

Pa3pen 5. HacTpoiika 3aIUTE BUPTYAIbHOI0 XPaHUININA

SAN 3zomel, VirtualSAN, mudpoBaHue JaHHBIX, 3alllUTa JAaHHHIX, o0ecredyenre 0e30IacHOCTH
iSCSI.

Paspen 6. PaGoTa ¢ pecypcaMu, MOHHTOPUHT PECYPCOB

PaboTa ¢ BUpTyaIbHEIMU pecypcaMu, paclipefie/ieHre PecypCcoB, MOHUTOPUHT U yIIpaBIeHNe
pecypcamu LIO]],

Pa3pen 7. MexaHU3MEI BEICOKOU HOCTYIHOCTU (HA)

Brenpenue TexHonorut n3bbeTouHOCTH B LIO]l, TPUHIUIIOB 0TKA30yYCTOMUYMBOCTH, MEXaHHU3MOB
PE3epPBHOT0 KOMMMPOBAHUS JaHHBIX

Paspmen 8. Tuzaina 11O

[TPUHITUIIEL TOCTPOEHUS IIEHTPOB 00Pa00TKY MAaHHAIX, TPUMEPEI COBPEMEHHBIX PeIlleHu ! Ha
PHIHKE.

OO1mast TPyAOEMKOCTD AUCIUIIIMHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOUHOM aTTECTALUN

3auer

b1.B.30 Humepuem seuwell

Llenu ocBOeHUS OUCLIUITIINHEL

Llenbio npenomaBaHus OUCHUTIINHEL « MIHTEpHET Bellle» SIBIISIeTCS:

M3y4eHre OCHOB ITIOCTPOEHUST CAMOOPTAaHU3YIOIIUXCS CeTel, 3HaKOMCTBO C
KoHIemnuuen NHTepHeTa Beleli, BCeMPOHUKAIOIMIUMI CEHCOPHLIMU CETSIMH,
0eCIIpOBOMHBIMY CAMOOPTaHU3YIONUMHUCS CETSIMU M CAMOOPTaHU3YIOMIUMUCS CeTSIMU
IS aBTOTPAHCIIOPTA, a TakKXkKe 0030p OCHOBHAIX ITPOTOKOJIOB YIIPABIEHUS TOCTYIIOM K
cpefle mepefayu, MapIIPyTU3alUK ¥ TPAHCIIOPTHOTO YPoBHS. [lucuunnuHa « MHTepHeT
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Belllel» momXKHa obecreyuBaTh GopMUpOBaHue GyHIaMeHTa MOATOTOBKY OyIyIIUX
CIIeIIMaNuCTOB B 00JIaCTH MPUHIIUIIAAIBLHO HOBBEIX CETEH CBSI3U, a TakKXkKe CO37aBaTh
HeoOxomuMyto 0a3y OJIst YCIIEITHOTO OBTafeHus IIOCIeAYIOUIMMY CIIelalbHEIMU
OUCIUIIIMHAMU y4yebHoro nnaHa. OHa gomkHa CIIocoOCTBOBATh Pa3BUTHUIO TBOPYECKUX
CIIOCOOHOCTEM CTYNEHTOB, YMeHHIO HOPMYIMPOBATh U pelllaTh 3alauy U3ydyaeMou
CIIeIaibHOCTH, YMEHWIO TBOPUYECKHY MPUMEHSTh M CAMOCTOSITEILHO TIOBHIIIIATh CBOU
3HAHUSA

MecTo pucuuniavHe B CTpykType OI1

OucuunnuHa «HWHTepHeT Beweu» b1.B.30 gBnsgeTcd AOUCHUINKAHOKW 4YacCTH,
dbopMupyeMoi yyaCTHUKaMU 00pa3oBaTeNIbHLIX OTHOIIEHUU O610Ka 1 yueOHOro miaHa
IOATOTOBKY OaKanaBpuaTa o HampaBneHuioo «11.03.02 MHGDOKOMMYyHUKALMOHHEIE
TEXHOJIOTUU U CUCTEMH CBA3u». HM3ydeHue gucuuniuHbel «UHTepHET Bellen»
OTIMpaeTCsd Ha 3HaHUM OUCHUNIKH(bI) «ApxuTtekTypa ceTert NGN»; « BBICOKOCKOPOCTHEIE
ONITUYECKNE CUCTEMBI CBA3HU [JI1 TPAHCIIOPTHLIX CETEN U CETEU JOCTYyIIa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- CriocoGHOCTE OCYIIIECTBIIATh MOHTAXK, HAaCTPOUKY, PETYIUPOBKY TECTHPOBaHNE 000pyIOBaHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX IIapaMeTPOB PaOOTHL U UCTIHITAHUS
o0opymoBaHus CBsI3U, 0O6ecreueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /UJIM UX COCTABJIAIONIAX, YCTAHOBIEHHBIM
3KCIIJlyaTalliOHHO-TexHu4YecKuM HopMmaM (ITK-11)

- Crioco6eH K MpOBeJeHNI0 perlaMeHTHRIX pab0T Ha CETEBBIX YCTPOMCTBAX U MIPOrPaMMHOM
obecrieyeHnM THHOKOMMYHUKAIIMOHHON cucTeMsl ([TK-15)

- CnnocobeH pa3pabaThBaTh UMUTAIIMOHHEIE MOIENI COBPEMEHHEIX IeTEPOTE€HHBIX CETEH CBSI3U
U HCCIIeloBaTh MPUHIUIIE QYHKIMOHUPOBAHUS IIIMPOKOTO CIIEKTPA TeJIeKOMMYHUKAIMOHHbIX
TEXHOJIOTH# 1 TPOoTOK00B (ITK-38)

CopepxkKaHue OUCLUIIIUHEL

Pasgen 1. UcTopus pa3BuTud ceter cBg3u. Co3gaHue IPeOIOChIIOK O/ MOSBIEHNS KOHIIEIIINN
HuTepHerta Bemeii. UHTepHET OyAyINero - CTPYKTypa. TPUINMOHHLIE ceTH. JIeTalolye CeTH.

SHeKTQOMaT‘HI/ITHHe " MOJIEKYJIADHBIE HAHOCETH.
PaCCManI/IBaeTCH HUCTOPHUA PA3BUTHUA CeTel CBSI3U U IIPEAIIOCHIIKY OJIs1 BOSBHUKHOBEHU A

koHuennuu UHTepHeTa Bemell. AHanusupyeTcs npennoxeHHas EsponeiickumM Cow30M
Knaccudukaiusa ang MatepHeTa Oyayinero B coctase: MHTepHeT nmiofe, UHTepHET Mefiua,
UutepHeT ycnyr, UuTepHeT 3Hepruu, UHTepHeT Bemeii. I1o KaxXgoi U3 COCTaBISOLIIUX
IIPUBOIATCS OIpelesleHusl U IePCIeKTUBLL pa3BUTUA. PaccMaTpUBalOTCS IPOPLIBHEIE
TEXHOJIOTUHU [JIs TpaxkaaHcKoro obrectsa B CIIIA. [TporHO3upyeTcst YKCI0 COOOIIeHU N OJIst
Pa3/JIMYHEIX CUCTEM CeTeU CBSI3U. BBOOUTCSA U aHAIU3UPYETCS [IOHATHAE TPUIIJIMOHHEIX CeTel.
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W3y4aloTcst MPUHIUIIE TOCTPOEHUS ¥ HOBBIE 3a[lau 10 PeaTH3alliy JIETAIOIINX CEHCOPHBIX
ceteit. [IpuBoguTCs KnaccuduKaIus HAHOCETEH Ha 3JIEKTPOMArHUTHEIE U MOJIEKYIISIPHEIE.
PaccMaTpuBalOTCs BO3MOXKHEIE BaPHAHTH pean3ali HAHOCETeH B TeparepIioBOM quara3oHe.

Pazpen 2. Ad Hoc unm camoopranu3ywmuecs ceTd. [IpunoxeHns caMOOPraHn3yIIUXCS
ceTeli. BcenmpoHMKAIOIIME CEHCOPHBIE CETH KaK TEeXHOJIOTHMYecKas OCHOBA BHeIPEHUS
koHnenuuu UuTepHeTa Bemen.. KnacTepuaaliyis CEHCOPHLIX CETEH U OCHOBHBIE METOIIBI
KJIacTepU3alliuy, BKII0Yas 0Monono0HbIe anropuTMel.. OCOOEHHOCTHU ceTeBoM 6e30MaCHOCTH B

CEHCODHBIX CeTHX.
PaccMaTpuBaroTCs onpeneieHue U IPUHLIUIIE IOCTPOEHUS CaMOOPraHU3yIOIIUXCS CeTel.

AHanu3upyTcs Hauboee U3BECTHHIE IPUITOKEHUS CAMOOPTaHU3YIOIIUXCS U
BCEIIPOHUKAIOIIUX CEHCOPHBIX ceTed. M3yuaeTcs KilacTepu3alus CEHCOPHBIX CETEH.
PaccMaTpuBalOTCSl ¥ @HATM3UPYIOTCS HOBHIE aJITOPUTMEI BEIOOPA TOJI0BHOTO Y3/1a B CEHCOPHBIX
CeTsX, B. TOM 4uclie 6uomnonobHbie. AHAaNMU3UPYIOTCS ¥ CPABHUBAIOTCS IIPOTOKOJIBI [JIS
BCEIIPOHUKAIOIIUX CEHCOPHBIX CeTel. AHAIU3UPYIOTCSI 0COOEHHOCTH 00eCIIeYeHUs CeTEBON
0e30IaCHOCTY ¥ HOBBIE BUEI aTaK B CEHCOPHEBIX CETSX.

Paspen 3. Cetu M2M. Knaccudukanuus cetert M2M 1o Bugam Tpaduka. Momenu ois

II BAaHHOTO U IICEB TePMHUHUPOBAHHOIO T uka. I1 HOBCKHH, CaMoIl HHIU U
HTUIIEPCUCTEHTHHIN T UK. Biusgnune T nKa M2M Ha Ka4yecTB XKVBAHUS
TPAOUINOHHBIX T CBSI3U Yh, BU HHBI II Bl YMEHbIIEHNS BOIUSIHUS T HK
M2M

PaccMmaTpuBaroTcs ceTu MallliHa-MalinHa M2M U NpUHIUIIEL UX [TOCTpoeHus. [IpoBoguTcs
Knaccubukanus cetert M2M no BugaM Tpaduka. [TpuBomsiTCS MOIENH O OIIOCPEeNOBAHHOIO U
IICEBOOETEPMUHUPOBAaHHOT 0 Tpaduka M2M. V3y4yaloTcs MOHSITHS IyaCCOHOBCKOTO,
caMoIomo6HOro ¥ aHTUIIEPCUCTEHTHOT0 TpaduKa. PaccMaTpuBaioTcs mpo6aeMbl 00CTyKUBaHUS
TpaduKa MallliHa-MallnHa B ceTsax cucteM anutenbHou sBosounu LTE (Long Term Evolution).
H3yygaercs gons u pacnpepnenenue Tpadpuka M2M B cmapTdoHax. PaccMaTpuBaloTCs METOIBI
yMeHbIIIeHUS BIUSHUS Tpaduka M2M Ha KaueCTBO 06CTTyKMBaHUS TPAAUIIMOHHBIX YCITYT CBSI3U
(peub, BUIEO, IaHHLIE).

Pazpen 4. UnTennektyanbHble TpaHcnopTHEIE ceTH (MUTC). Ctpykrypa UTC. Ad Hoc cetu ons
TpaHcnopTHHX cpencTB VANET. Apxurtekrtypa ceteli VANET. Ocob6eHHOCTH lepenadyn

cooOmenn 6e3onacHocTu yepes cetu VANET.
PaccMmaTpuBaloTCst MHTEIIEKTYallbHbIe TpaHCcIopTHEE ceT (MTC) Kak KOHBEPTreHTHAs

3BOJTIOLIUST COBPEMEHHBIX TEXHOJIOTUM 6eCcIIpoBOAHOM CBs3U. M3y4atoTcs 1enu u 3amauu UTC, a
TaKXKe MEeTOObl uX mocTuxkeHus. [Ipousogutcs knaccudukanusi Ad Hoc ceredt mist
TPAHCIIOPTHAIX CPENCTB C TOYKHU 3PEHUs apXUTEKTYyp oCTpoeHus. PaccMaTpuBaeTcs
BO3MOKHOCTH Ilepefady Pa3NuYHbLIX BUOOB TpaduKa (peyub, BUOeo, faHHbe) uepe3 cetu VANET,
a TaKXe WX B3aUMOBNUsSHUE. MiccrenyeTcs BIUSHUE BHEITHUX PAKTOPOB (OKpPyXKeHHe,
MIJIOTHOCTh TPAHCIIOPTHOTO IIOTOKA) Ha XapaKTEPUCTUKY IlepegaBaeMoro rpaduka.

Paspen 5. OGnayHble CEePBUCH OIS MogKIoYeHus MHTepHeT Bemieli. KauecTBO 00CTYKUBaHUS B

CEeTSIX CBsI3M 0OIIEro MOJb30BAHKS M HOPMATHBHO-IpaBoBas 6a3a [Jisi MPOBEOEHUS H3MEPEHUN.,
PaccmaTpuBaloTCs CyLIeCTBYIOIIME 007IaYHbIe CEePBUCH IJIS MTOAKITIOYeHNST IHTepHeTa Bellel,

HHTepPQeNCh B3auMOOEHCTBYS, TPOTOKOJIE 00MeHa JaHHbIMU. KauecTBO 006CTyKUBAHUS B CETSIX
CBsI3H OOIIEro MO0Ih30BaHUS ¥ X IPUMEHUMOCTh CYIIECTBYIOIINX ITOAXOOO0B IS IIepeaayin
Tpaduka MHTEpHETa Bellel. PaccMaTpuBaeTCss HOpMATHBHO-ITPaBoBast 6a3a [Jis MPOBENeHUs
n3sMepenuu B cetsix Ethernet, WiFi. ZigBee, Bluetooth u op. AHanu3upywTCa peKOMeHAalun
Y.1540, Y.1541 u 3GPP.

OO6I1mast TPYMOEeMKOCTE TUCITUIIIHHEL
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108 gac(oB), 3 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

b1.B.31 TexHo02usi noddepiicKu 6u3Heca onepamopa cesi3u

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio MpernofaBaHus OUCLHUTIINHEL « TeXHONIOTHS MOANePKKYU OM3Heca orepaTopa
CBSI3U» SIBIISIETCS:

H3y4eHue MOCTPOeHUs PabOTH OTIEPATOPOB CBSI3H, IIPOIIECCOB, MTPOXCXOSIINX
BHYTPH OIIEPaTOPa, a TaK¥XKe pa3uyHble BAPUAHTHI YIIPABIEHUS U OPTraHU3aluU 3TUX
nporeccoB. [lucuunnuHa «TexXHOmorus nogaepkku 6u3Heca OIepaToOPOB CBA3U»
MOJIZKHA CII0COOCTBOBATH OCBOEHUIO CTYI€HTAaMHU TEOPETUUYECKUX OCHOB TPAIUITMOHHBIX
¥ COBPEMEHHHBIX ITOAXO/MIOB K ympaBiieHuio 0u3necoM OnepaTopa CBsi3u; 3HAKOMCTBE C
METOOJIOTHSIMU ONTMCAHUS ¥ ONITUMU3AIMY OM3HEC-TIPOIIeCCOB; IIPEICTAaBIEHUIO O
MeTOoJaX CHCTEMHOT'0 aHa/Iu3a ¥ IPUHSATUS pellleHri B 001aCTH yIIpaBlieHUs
TeJIEKOMMYHUKAIIMOHHBIM IIPOBAIepOM C IPUMeHeHNeM COBPEMEHHBIX KOHIIEIIHH
00paboTKM U aHaNKW3a OaHHBIX; TOJTyYeHUH MPaKTUYeCKUX HaBLIKOB PabOTHI 110
MOJIeTUPOBaHMI0 OU3HEC-TIPOIIECCOB.

MecTo pucuuniavHsl B CTpyKType OI1

HucuunnuHa «TexHONorus nogaepkku 6m3Heca onepartopa cBsa3u» B51.B.31 gBnsercs
OUCIUTIIMHOM YacTH, GOPMUPYEMON y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIIEHUY O10Ka
1 yuyebHOro mnaHa NOATOTOBKM OaKalaBpuaTa o HampaBrneHuio «11.03.02
NHPOKOMMYHUKALIMOHHLIE TEXHOJIOTUM U CUCTEMEHl CBSI3U». H3ydeHUe OUCIUAIINHEI
«TexHomorusg moamepxXKu OW3Heca olepaTopa CBSA3W» ONHpaeTcCs Ha 3HAHUU
OUCHUNNKH(bI) «ApXUTEKTypa KOHBEPIeHTHHIX CeTel»; «APXUTEKTypa CeTeu
NGN»; «OCHOBBI TEXHUYECKOU I3KCIIyaTalldd CETeU CBA3U».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- CniocobeH Kk cbopy, 00paboTKe, pacupeeIeHnIo 1 KOHTPOJIIIO BHITTOTHEHUS 3asBOK Ha
TEXIOMIePKKY 000pYIOBaHUS C TIOMOIILI0 HHPOKOMMYHUKAIIMOHHBIX CUCTEM U 0a3 MaHHBIX
(TIK-10)

- Cnoco0eH K agMUHUCTPHUPOBAHUIO MIPOIlecca OLIEHKY IMTPOU3BOOUTEIbHOCTH U KOHTPOJIS
HCIIOJIb30BAHHUS U MIPOU3BOIUTEILHOCTH CETEBLIX YCTPOUCTB, IPOrPaMMHOT0 00ecrieuyeHus
HH(POPMaALMOHHO-KOMMYHUKAITMOHHOM cucTeMHl (ITK-13)
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- Crioco6eH MPUMEHSTh ¥ paboTaTh C CUCTEMaMHU YIIPABIEHUS CETSIMU, YIUTHIBAS TJIaBHEIE
IIPUHIUIIE UX TOCTpoeHusd U pyHKImoHupoBanusd (I1K-31)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Opranusalys Ou3Heca omepaTopa CBI3U
[TpuHIMIE OpraHu3anuy 6M3Heca onepaTopa CcBsA3u. OyHKIMOHAIbHBIE 00IaCTH YIIPABIeHUS.

[Tousitue 6usHec-mporecca. Kapra eTOM (0 ypoBeHb)

Pasmen 2. Beenenne B Enterprise Architecture

Konnennusa Enterprise Architecture. Beegenue. ApxutektypHble ypoBHU. Mecto UT-
Iofipa3fe/ieHu! B CTPYKType Ou3Heca olepaTopa CBSI3H.

Paspen 3. Metononoruu Enterprise Architecture

Konnenmus Enterprise Architecture. Metomuku pa3pabotku. Metogonoruss TOGAF. MeToguka
3axmaHa. CpaBHeHue TOGAF u TMF.

Paspen 4. 0630p MeTOIONOTHM ONMCAHUS OU3HEC-ITPOIIECCOB

MeToposoruu onucanus OusHec-mpoiieccoB. [Togxon u HoTausg IDEFx. ITogxon 1 HOTauus
ARIS. IMogxopn 1 HoTanuss BPMN.

P HUH MAIIMOHHEIX CUCTEM II KKH OM3H

Cucrembl B3auMoaencTBus ¢ KinueHtamu. CRM u kounnenius CEM. Kartanor npogyKTos.
[TpUHIUIIEL OPTAHU3AIMY ¥ BUAB OUIITHHTOBEIX CUCTEM.

P HWHCTPYMEHTH ONTHMU3ALINKA OHM3HEC-II B

Mertopnb! onTuMHU3anuu 6usHec-npoueccos. Metomonorusi Process Mining. Tpe6oBaHus K
MH(POPMaLMOHHEIM CUCTEMaM [JIs IPUMeHEeHNUsI HHCTPYMeHTOB Process Mining.

P 7. TloHATHe OM3HEeC-aHANUTHKYN W KOHIIEIITNA NPUHATHS PEeIIeHuN
busnec-ananutuka. [Ipunnuns Bisuness Intelligence. CucteMsl noggepKKy NPUHATUS
pemteHny. [IpUHINIIE TIOCTPOEHUS U OPTaHU3aIlui.

Paspmen 8. [IpencTaBneHye CUCTEMHOTO aHANIM3a, METOOL ONTUMU3AIIAN

CucrteMHBIY aHanu3. [TousgTre cucteMsl. [loHATHe HHGOPMAlIUK. 3alavya MPUHITUS PEIIeHUN.
MeTombl OMHOKPUTEPUAIbHOM M MHOTOKPUTEPHUAIIBHON OIITUMU3AITNH.

Paszpen 9. [TpuMeHeHnue KoH1enuuu bigdata B 6usHece OnepaTopoB CBsA3u

[Tepexop ot Bisuness Intelligence k bigdata. [TepcnekTusel npuMeHeHus. PaccMoTpeHne
IIPUMEPOB CYIIECTBYIOLIEN peanu3anun

OO61mast TPYAO0EMKOCTD TUCITUIIINHEL
180 gac(oB), 5 3ET
®opma MpoMexKyTOYHOM aTTeCTalluu

DK3aMeH

Bb1.B.32 Cepeucvbi KOH8ep2eHMHbIX cemell

e ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIITUHLL «CePBUCH KOHBEPTEHTHBIX CETEM» SABIISIETCS:
M3y4eHNe CEPBHCOB KOHBEPTeHTHHIX ceTel. [JUCIUIIIMHA NOoJXKHa 00ecreyrnBaTh
dbopmupoBanue pyHmaMeHTa MOATOTOBKY OyIyIIUX CIIEeIManuCcTOB B 001aCTH
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MCCIIeOBaHus, pa3paboTKK, TPOEKTUPOBAHUS U SKCIIJTyaTalluu
MH(MOKOMMYHUKALIMOHHBIX CUCTEM U CeTel. B pe3ynbTaTe U3ydyeHUs OUCLUIIINHEL
CTYAEHTOB JOJI2KHBI CPOPMHUPOBATHCS 3HAHUS, YMEHUS ¥ HaBLIKY, IT03BOJISIONINAE
IIPOBOJATH CAMOCTOSTEIbHBIA aHann3 NHPOKOMMYHUKAIIMOHHBIX CUCTEM U Pa3paboTKy
CHUCTEMHO-CETEBHIX pellleHny. [IUCIUNInHA SBISEeTCSI OCHOBHOM OUCIUIIIMHOM, B
KOTOPOUY CTYHEHTH U3y4al0T BOIIPOCH 3BOJIIOLIUYM CETU CBSI3U HOBOTO IMOKOJIEHUS,
apXUTEKTYPHl ¥ CTPYKTYPHI 3JIEMEHTOB, KOTOPHIE OPTaHU3YIOT CETH, a TaKXKe HOBHIE
IIPOTOKOJIBI, UX B3aMMOCBSI3b, MTOPSIOOK PabOTH ¥ (hopMaT COOOIEHUA.

MecTo gucuunavHbl B CTPyKType OI1

[IucuunnuHa «CepBUCH KOHBEPTeHTHHIX ceTei» b1.B.32 gBnsgeTcsa OUCIUIINHOU
yacTtu, GopMUPyeMOH ydyaCTHUKaMu 00pa30BaTeIbHEIX OTHOLIEHUH 6/10Ka 1 yyeGHOrO
ImjlaHa TNOATOTOBKM ©OakKanaBpuaTa @O0 HanpaBrneHuio «11.03.02
VHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». M3ydeHUe OAUCLUIIUHBL
«CepBUCH KOHBEPTEHTHHIX CeTel» ONUpAaeTCs Ha 3HAHUM OUCLUIIIAH(BI) «ADXUTEKTypa
KOHBEPTeHTHHIX ceTell»; «ApxutekTypa cete NGN»; «HeupoHHBIE CeTH U
KOTHUTHUBHBIE TEXHOJIOTUM».

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH K afMUHUCTPHUPOBAHUIO MIPOIlecca OLIeHKHU ITPOU3BOOUTEIbHOCTH U KOHTPOJIS
HCII0Th30BaHUS ¥ IIPOU3BOAUTENILHOCTH CETEBBIX YCTPOMCTB, IPOTPaMMHOT0 00ecredeHns
“H(POPMaLUOHHO-KOMMYHUKAIIMOHHON cucTeMHl (ITK-13)

- Crioco6GeH OCyIIeCTBISATh MIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX TPOEKTOB U TEXHUUECKOW JOKyMEHTAlluu Ha
pasnuyHble HHPOKOMMYHUKALMOHHBIE 00BEKTH HAallMOHAIBHBIM U MeXKAYHapOOHEIM
CTaHapTaM U TexHu4YecKuM pernameHnTam (I1K-23)

- CriocoGeH MPUMEHSTh U paboTaTh C CHCTEMaMU YIIpaBIeHUs CETSIMU, YIUTHIBas TJIaBHEIE
IIPUHIUIIEL UX TOCTpoeHusd U pyHKmonupoBauusd (I1K-31)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. Apxutekrtypa LTE. Cets E-UTRAN. ®yuknnu eNB
[Tepexopn ¢ Texnonoruu WCDMA (UMTS) K cucteMaM Ha OCHOBE MYJIbTUIITIEKCUPOBAHUS C

KCII0Ib30BaHKEM OpTOTOHaNbHEIX Hecymux OFDM (LTE). Mcmonb30BaHWEe MHOTOAHTEHHAS
TexHojorus nepegayu MIMO (Multiple Input Multiple Output). IToctpoenue IP-
opueHTHpoBaHHOM Ga3oBas ceTb LTE-SAE (System Architecture Evolution). [TpuHIMIEL
noctpoenus cetu paguonoctyna E-UTRAN (Evolved - UTRAN), pyukuuu eNode B.

Pasgen 2. 9nementsl EPC 4. ®yukiuu MME, SGW, PGW, HSS

Bazosas cetb LTE-SAE o0benunsiet ceTh paguogoctyna E -UTRAN u nomen 6a3oBoii cetu EPC
(Evolved Packet Core). 9mementsl EPC - MME, SGW, P-GW u HSS onpepensioTcs Kak
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(GbyHKIIMOHAIBHEIE 37IEMEHTHI CETH.

Paspgen 3. Ctek npotokonoB Uu vHTepdenca MI0CKOCTH VIIPaBIIEeHNUS

AHany3 NPOTOKOJIOB CUTHANIM3aLKU IPOQUIA II0/Ib30BaTeNs PS ceTu TpeThero noKOoIeHus .
[ToctpoeHue cteka npotokoiioB Uu uHTep(derica MI0CKOCTY yIIPaBIeHUsI CETA YETBEPTOTO
nokonenus. Oyukuun npotokonoB NAS, S1-AP, RRC, PDCP, RLC u MAC

Pazpen 4. Ctek npotokonoB Uu uHTepderca MI0CKOCTU IOIb30BaTeNd

[TocTtpoenue cTeka npotokoaoB Uu uHTepderca miocKocTu nonb3oBaTens cetu LTE. [IpoTokon
TyHHenupoBaHus GTP-U.

Pasmen 5. Ipoltenypa perucrpauuu nonab3oBatens (Attach) B cetu LTE.

[Tpouemypa peructpanuu Moab30BaTeNs MpeanojaaraeT B3auMogeCTBIE CIIeNyI0mNuX 00 bEeKTOB:
- UE, eNB, MME, HSS, SGWu PGW. ITocTpoenre MSC nuarpaMMbl o0OMeHa COOOIIeHUSIMU
MeX[y 3TUMU 00beKTaMu C Kcnoab30BaHueM MpPoTokonoB RRC, S1-AP, NAS, Diameter u GTP-C.
Paspen 6. IIporenypa ayTeHTUOUKALNY 1T0NTb30BaTensa B cetu LTE.

Ina moctyna Kk LTE B E-UTRAN wucnosns3yercsa npolenypa IOATBEPXAeHUS IONJINHHOCTH
aboHeHTa u cornacoBanus kmodei - AKA (Authentication and Key Agreement). ®opmupoBaHue
BEKTOPOB ayTeHTU(PUKALUY U KITtouei 6€301MacHOCTH CO CTOPOHEL ceTu U co cToponsl UE. MSC
OuarpaMMbl B3aUMOIEUCTBUS (PYHKIIMOHAIBHEIX 00BbEKTOB.

P 7. 11 HOBJIEHUS 30HEI xkenud (TAU) B cetu LTE

[Tpouemypa 0OHOBIEHHUS 30HHI CIEXKEHHUS 3aMyCKaeTCs IPU PerUCTPalliy; IPU ITepeMelleHun
3apeructpupoBaiHoi UE B HOByIo 30HY TA; mpu cpabaThBaHUY TaliMepa IePUOOUYECKOT0
o0HOBNeHUs; Ipu mpouenype Attach; mpu nepexone u3a GSM/UMTS B cets LTE.
PaccmaTpuBaeTcs cueHapuil nepeMelleHus 3apeructpupoBanion UE B HOBY10 30HY TA,
KOTOPOU HET B CIIUCKE 30H CJIeXKeHus, 3TOT crucoK UE monydaeT npu MpoLeaype perucrpanuu
ot MME.

Paspen 8. [Ipolienypa YCTaHOBIEHKS PEYEBOr0 COeIUHEHNUS C MCI0Ib30BaHreM IMS B ceTu
LTE.

KonBeprenTHas ceTb Ha 6a3e IMS. MHTepdercrl B3auMOEWCTBUS C CETSIMU TPETHET0 U
YeTBEPTOT0 ITOKOJIeHU. [IPOTOKOJIBI IIJIOCKOCTEX YIIPABIEHUS M II0Ih30BAaTEIbCKUX TaHHbBIX
KOHBEPreHTHOU ceTu. MSC clieHapu#l perucTpaluy MMojib30BaTelNs B CETH.

Paspen 9. Cetu naTtoro nokoneHusd. [Tlapagurma ycuayr

Pa3HoCTOpOHHNE BeKTOpa TpeOoBaHU CeTell MATOro MmoKojneHus. [lupamMuma ycayr
BHICTPOEHHAs B pe3y/ibTaTe YAOBIETBOPEeHUS 9TuX TpeboBaHuu. Tpu BepumuHe - eMBB, URLLC,
mMTC. YcoBepiieHCTBOBaHHas IMIKXPOKOIOIOCHasE MoOunbHas cB13b eMBB (Extreme Mobile
BroadBands). BricOKOHafiexXHasi MeXMallIMHHAs CBSI3b C HU3KHUMM 3aflePKKaMU U BEICOKUM
ypoBHeM MoOunbHOCTH URLLC (Ultra-reliable and low latency communications). MaccoBas
MexMalIrHHas cBsizb mMMTC (Massive Machine-Type Communications)

Pazgen 10. OCHOBHBIE IPUHUKILL IOCTPOEHUS ceTei 5G

Pa3pmeneHnue ceTeBHIX Y3JI0B Ha 3JIEMEHTHI MIIOCKOCTH mojb3oBaTenst UP (User Plane) u
anmeMeHTH mockocTty ynpaBnenusi CP (Control Plane). Pa3nenenue ceTeBHIX 37IEMEHTOB 110
ceTeBrIM cermeHTaM (Network Slicing), [ysi oka3aHUS pa3IUYHBIX YCIYT OINPeaeleHHBIM
TpyIInaM mojib3oBaTenei. [fIocTpoeHHe KOHBEPTeHTHON apXUTEKTYPhl, 00beIUHSIOEeN
pa3MYHbIe TUIIH CeTel OOCTYyIa C eAUHOU OMOpHOU ceThio 5G. TlogmepkKa equHBIX
aJITOPUTMOB U TIPOLIEAYP ayTeHTU(PUKALUYN He 3aBUCSAIINX OT TUIIa CETH AOCTYyIa. [TommepxKKa
POYMMHTA C MapuUIpyTH3anuei Tpadrka Kak yepe3 JOMAIIHIOI0 CETh, TAK U C BEIXOOOM B CETh
Iepefavyy OaHHBIX U3 rocteBoi cetu (Local breakout).

O61mast TPyA0EMKOCTb OUCIUTITAHEL

180 gac(oB), 5 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

Bb1.B.[IB.01.01 Apxumexmypa cemei NGN

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio penofaBaHus OUCLIUIIIIUHLEL «ApxuTekTypa cete NGN» gBnsercs:
U3y4YeHVe BOIIPOCOB 3BOIIOLNY [P TeXHOIOTUY, CeTel CBI3U HOBOT'O IIOKOJIEHNS,
apPXUTEKTYPHL U CTPYKTYPHL 3JIEMEHTOB, KOTOPHIE OPTraHU3YIOT CETH, a TaKkKe U3yUYeHUe
HOBHIX IIPOTOKOJIOB, UX B3aMMOCBSI3b, IIOPSOOK paOdoTH 1 ¢hopMaT COOOIIEeHNH.
B pe3ynbTare u3y4eHus OUCIUIIIAHEL Y CTYOEHTOB JOMKHBI COOPMUPOBATHCS 3HAHHUS,
II03BOJIAIOLINE B KpaTyaulllie CPOKYA OCBOUTHCS C HOBEIM IIPOTOKOJIOM, TEXHOJIOTUEN,
YCIIyTOY B CETU CBA3U HOBOTrO mokoneHus (NGN)

MecTo gucuunauHb B CTPyKType OI1

Hucnunnuaa «ApxutekTtypa ceted NGN» B1.B.[I1B.01.01 aBnsgeTcsa OUCLUUNIUHOU 10
BEIOODPY YacTH, popMUpyeMoOi# ydacTHHKaMHM 00pa30BaTeIbHEIX OTHOIIeHHH 610kKa 1
yueOHOTO IJlaHa IOATOTOBKM OakKalaBpuaTa 0 HamnpaBineHHio «11.03.02
HNHpOKOMMYHHUKAIIMOHHLIE TEXHOJIOTUM U CUCTEMEI CBI3U». MCXOOHBIM YPOBEHb 3HAHUU
U YMEeHUHN, KOTOPHIMU [OJIKeH o0namaTh CTYOEeHT, IPUCTyIas K U3y4eHUI0 JMaHHOU
OUCLUIIINHBIL, ONpPefensaeTcsd U3yYeHUEeM TakKuX OUCLUIIINH, KakK «MylIbTHUCEePBUCHBIN
noctyn»; «OcHOBH I[IP-koMMyHuKauuu»; «CeTHh CBSI3U U CHCTEMH
KOMMyTaluu»; «TeleKOMMYHUKAIUOHHBIE NMPOTOKOIEI».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINN:
B cootBeTctBuu ¢ PT'OC:

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CeTel U ceTel mepegayn JaHHBIX, BKIOYas
CeTH PafuoOOCTyIa, CIIyTHUKOBHIX CUCTEM, KOMMYTAI[MOHHLIX IIOICUCTEM U CETEBBIX IIaTPOPM
(TIK-9)

- CrtocoGHOCTE OCYIIECTBIISITE MOHTAXK, HACTPOMKY, PETr'yIUPOBKY TECTUPOBaHUE 000PYIOBAHMUS,
0TpaboTKy peKuUMOB paboThl, KOHTPOJIb IIPOEKTHHIX IIapaMeTPOB PAOOTH ¥ UCITBITAHUS
o0opymoBaHus CBsI3H, 0OeclieueHre COOTBETCTBUS TEXHUUYECKUX [TapaMeTpOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /UJIU WX COCTABIISAIOUINX, YCTAHOBIEHHBIM
3KCIINTyaTalliOHHO-TeXHu4YeCcKuM HopMmaM (ITK-11)

- Crioco6eH MPUMEHSITh IPUHIUITE 9KCIIyaTalluy CeTel CBSI3M, OCHOBHBIE METObI aHATH3a
TeJIeKOMMYHUKAIIMOHHBIX CETEN U CUCTEM, UCIIOIb3yeMble CUCTEMbI CUTHAIM3alUN U
IIPOTOKOJIb, YYUTHIBATh COBPEMEHHBIE HAITPaBlIEHUS Pa3BUTHUS TEIEKOMMYHUKAIIMOHHEIX CeTel
U cucTeM, oco0eHHOCTH peanu3aiuu ycnyr ([1K-32)
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CopepxkaHue OUCIUIIINHEI

Paspen 1. CeTeBrle IpOTOKONE U peteHnd njig NGN
0630p npoToko1oB VoIP u ux npuMeHeHue [ padoTh ceTeit NGN, 0c06eHHOCTH apXUTEKTYPHI

NGN gnsa nporokomnoB VoIP. [Tporokon MPTCP.

Paspen 2. VpoBHY apxuTteKTypsl NGN

[TpuMepsl apXUTEKTYPHBIX pelleHui A nocrpoerus ceteit NGN, BapraHTH IOCTPOEHUE CETU
NGN.

Paszgen 3. Jloruyeckrue 00BbEKTHL

[TousiTue normyeckoro (GyHKIMOHATIEHOTO) 00beKTa. BupTyanusanusa QyHKIuN 000pyIOBaHNs
NGN.

Paspen 4. Softswitch

[TonsaTre 1 0OCHOBHEIE onpefeneHus. KoHuenuus. Apxutekrypa. I[IpoTOKOJIHL.

Paspen 5. SBC

OCHOBHEIE OTIpeieNIeHUs U apXUTEKTypa. MecTo B paMKax apXUTeKTyphl SoftswitchNGN.

P FM

KoHuenuus KoHBepreHuu GUKCUpoBaHHON U MOOMIBbHOM cBsizu. Yenyru FMC

P 7. ADXUTEKT TISPA

[Tpoext TISPAN. Ero 3agaun u QyHKIUU. ADXUTEKTypa

P [Togcucrema IM

Ynpasnenue cetsimu NGN ot 3GPP. Softswitch B MoOunbHEIX ceTsix. DyHKIMOHATLHEIE
BO3MOXKHOCTHU. ApXUTEKTYypa.

Pa3pen 9. Apxutektypa SAE

Pemenns 3GPP gns unTerpamuu ceteidi NGN ¢ He-IP-ceTsamu.

Pa3pen 10. Texnonoruur 4 u 5 G. UTRAN

Texunomnorusa LTE u LTE Advanced. Bnusinue HOBBIX CETEBBIX TEXHOJIOTMY Ha apxXuTeKTypy NGN.

Paspen 11. [TepcnekTtusel ceteit NGN
OcHoBueble TpeHa pa3Butus ceterr NGN. SDN. [oTIIoT

OO6I1mast TPYAOEeMKOCTD OUCITUIIINHEL
144 ygac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTallun

9k3aMmeH. KypcoBas paboTra

b1.B.]IB.01.02 Cemesbvle 3nemeumul NGN

Llenu ocBOEHUS TUCUUIIIUHEL

Llenwto npenogaBaHus oUCHUNINHEL «CeTeBble 31eMeHTsl NGN» gBnsiercs:

H3y4YeHNe TeOPETUYECKUX U IPAaKTUYECKUX OCHOB HOBEUIIINX TEXHOJIOTUM B
ob6nacTtu TenekoMMyHuKanui. JucnunnuHa «CeTeBrle 3eMeHTE NGN» momkHa
obOecneunBaTh GopMupoOBaHue PyHOaMeHTa ITOATOTOBKY OYOYILIMX MariCTPOB B 00/1acTu
MH(POKOMMYHUKAIIMOHHBIX TEXHOJIOTUM U CUCTEM CBSI3H, a TaK¥XKe, CO37laBaTh
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HeoOxomuMyto 0a3y OJIst YCIIEITHOTO OBTadeHus IIOCIEeYIOUIIMY CIIelalbHEIMU
OUCHUIIIHHAMY y4eOHOro mraHa. OHa HOoIXKHA CTOCOOCTBOBATh PA3BUTHIO CHCTEMHOTO
MBIIIEHUS CTYIeHTOB, YMEHHUI0 (OPMYIHPOBATE U PEINaTh 3aJady 10 paboTe ¢ HOBEIM
¥ HOBEHIITUM 000PYHOBAHKUEM, TEXHOJIOTUSIMH ¥ IIPOTOKOJIAMH.

MecTo gucuunIrHLL B CTPyKType OI1

Iucounnuia «CetreBrle ameMeHTH NGN» B1.B.JIB.01.02 sgBasgeTCcs OUCIHUIIMHOU IIO0
BEIOODPY YacTH, popMuUpyeMo# ydacTHHKaMHM 00pa30BaTebHEIX OTHOIIeHuH 6i1oka 1
yueOHOTO IJlaHa IOATOTOBKM OakKalaBpuaTa 0 HamnpaBiaeHHi0o «11.03.02
HNHpOKOMMYHHKAIIMOHHLIE TEXHOJIOTUM U CUCTEMEI CBSI3U». MCXOOHBIM YPOBEHb 3HAHUM
¥ YMeHUM, KOTOPHIMU [OJIKeH 001amaTh CTYOEeHT, IPUCTyIas K U3y4eHUI0 MaHHOU
OUCLUNNUHEB, ONpefeNnseTCcs M3y4eHHEeM TaKUX OUCLUINIKWH, KaK «ApXUTEKTypa
KOHBEPreHTHHIX ceTed»; «OCHOBH [P-xkoMMyHuMKauuu»; «CeTd CBA3U U CUCTEMEL
KOMMYyTaluu»; «TeleKOMMyHUKAIMOHHbLIE ITPOTOKOIIBI».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH OCYIIeCTBISATh Pa3BUTHE TPAHCIIOPTHEIX CeTel U CeTel nmepegayuyn JaHHBIX, BKIOYas
CeTH PafiuofOCTyIla, CIIyTHUKOBEIX CUCTEM, KOMMYTAI[MOHHBIX IIOICUCTEM U CETEBBIX IIAaTPOPM
(TIK-9)

- CrtocoGHOCTE OCYIIECTBIIITE MOHTAXK, HACTPOMKY, PETr'yIUPOBKY TECTUPOBAaHKE 000PYIOBAHMUS,
0TpaboTKy peKMUMOB pabOThl, KOHTPOJIb IIPOEKTHHIX IIAapaMeTPOB PAOOTH U UCITBITAHUS
o0opymoBaHus CBsI3H, 0OecredyeHre COOTBETCTBUS TEXHUUYECKUX [TapaMeTpOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /WU UX COCTABIISAIOIINX, YCTAHOBIEHHBIM
3KCIINTyaTalliOHHO-TeXHu4YecKuM HopMmaM (ITK-11)

- Crioco6eH MPUMEHSITh IPUHIUIIE 9KCIIyaTalluy CeTel CBSI3M, OCHOBHBIE METObI aHATHM3a
TeJIeKOMMYHUKAI[MOHHBIX CeTEeN U CUCTEM, MCIIOJIb3yEMbIe CUCTEMbI CUTHANIU3aluU U
MIPOTOKOJIBbI, YUUTHIBATH COBPEMEHHBIE HAlPaBIEHUS Pa3BUTHUS TEJIEKOMMYHUKALIMOHHEIX CETEU
U cucTeM, oco0eHHOCTH peanu3aiuu ycuyr ([1K-32)

CopepxkaHue OUCIUATIIMHEL

Pazmen 1. Softswitch

[ToHsiTHE U OCHOBHEIE onpenesieHusi. Konuenuus. ApxutekTypa. [IpOTOKOJIHL.
Paspmen 2. [Togcuctema IMS

Softswitch B MoOunbHEIX ceTsax. CTaHgapTu3aiusa. OyHKIMOHAIbHBIE BO3MOXKHOCTH.
Apxutektypa. [IpoTokostl. Texrnonorusa AMS

Pazmen 3. TISPAN NGN

[TpoekT TISPAN. Ero 3ajauyu u QyHKIUHN. APDXUTEKTYpa.

Pazpen 4. Ycnyru B NGN
[TpenoctaBnenue ycayr B NGN, Konnenuuss FMC u Quad play, IPTV
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Paszpen 5. Texunonorusa LTE
Texuomnorus LTE u LTE Advanced

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
144 ygac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

Ok3ameH. Kypcosas paboTa

Bb1.B.[IB.02.01 OcHo8bl mexHU4eCcKol 3Kcnjayamauuu cemei cesi3u

lenr ocBOEHUS OUCHUUIIIUHEL

Llenpio IpemofaBaHus QUCITUIIIAHL « OCHOBH TEXHUUYECKOH 9KCIITyaTalluK CeTen
CBSI3U» SIBIISIETCSI:

N3ydYeHHe TEeOPEeTHUYECKUX U MPAKTHUYECKHUX OCHOB HOBEHININX TEXHOJIOTHH B
00/1aCTH yIIPaBIIEHUST COBPEMEHHHIX CETeH CBSI3H.

MecTo pucuuniuHel B CTpykType OI1

HucuunnvHa «OCHOBBI TEXHUYECKOU SKCITyaTauuu ceteu cBsa3u» B1.B.J1B.02.01
IBASEeTCA QOUCUUMIKAHON 1O BHOOPY dYacTu, GOpMHUPyeMOW y4YaCTHUKAMHU
o0pa30BaTEeNIbHEIX OTHOIIEHUH 6710Ka 1 y4yeOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HamnpasiaeHuio «11.03.02 MHPOKOMMYHUKALMOHHbEIE TEXHOJIOTUN U CUCTEMEI CBSI3U».
VicxoOHHY ypOBeHb 3HAHWW M YMEHUMU, KOTOPHIMU MOJIXKeH obnamaTh CTYOEHT,
IPUCTyNasgd K U3YYEHHUIO JaHHOU AWCLUIJINHBL, ONpPefesisieTCs MU3yYeHUEeM TaKux
OUCLUININH, KaK <«ApXHUTEKTypa KOHBEPreHTHHIX ceTeu»; «OcHOBH IP-
KOMMYHUKalui»; «CeTH CBI3U U CUCTEMBl KOMMYTaLlUU».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBlieH Ha GOPMUPOBaHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- CriocoGeH OCyIIeCTBISATh MOHTaX, Ha/lafIKy, HACTPOUKY, PETYIUPOBKY, OMLITHYIO ITPOBEPKY
paboTOoCIIOCOOHOCTH, MCIIBITAHUS ¥ CAAYy B 9KCIUIyaTalllio COOPYXKEHUW, CPEICTB U
obopynoBanus cereit (ITK-8)

- Crioco6GeH OCyIIeCTBASATh aAMUHUCTPHUPOBAHNE CETEBBIX MMOACUCTEM UH(POKOMMYHUKAIIMOHHBIX
cucTteM U /unu ux cocrapnsmomux (ITK-12)

- CriocoGeH MPUMEHSTh U paboTaTh C CHCTEMaMU YIIpaBIeHUs CETSIMU, YIUTHIBas TJIaBHEIE
MIPUHIUIIEL UX TOCTpoeHus U pyHKImoHupoBauud (I1K-31)
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CopepxkaHue OUCIUIIINHEI

Paspen 1. BeefeHue B 5KCHIyaTallMOHHOE YVIIpaBieHWe ceTIMU CBA3U U [1O]1

[Tpo6neMbl ¥ 3aila4yy SKCITyaTaluu ceTeBor HHpacTpykTyph u LIOII. Ob1as apxuTekTypa
cucTeMnl ynpasneHus cetbio. Mogens TMN. Ee Ha3HaueHne, QyHKIUY, apXUTEKTYPHL.
HepocTaTku nmomxona.

Paspen 2. Ponb cuctem OSS/BSS B aBToMaTuzauuu. Mogynu OSS/BSS

WT-nargmadT onepaTopa CBs3U, 3afauu cucteM. Monynu OSS/BSS, Ha3HaueHue.
Paspen 3. 2)Kvi3HeHHBIV UKII YCIVTHU CBA3U

[ToHsiTHE ¥ OCHOBHBIE CTaiUU XKU3HEHHOT0 IUKJIa yCayru. [ToHsiTue 6U3Hec-poIecca
Paspmen 4. Beenenne B Frameworx/NGOSS

[Tousitue Frameworx (TMForum). ITpuanunser NGOSS. MeTogonorus u XXKU3HEHHBIN UK.
Pasgen 5. UHcTpyMeHTH Frameworx/NGOSS.

KapTel 6U3HEC-TIPOIIECCOB U MPUIOXKeHUH, nyutie npakTuku, KPI.

P Kapra 6u3Hec-I B eTOM

HuctpymenTsl NGOSS. eTOM. Ipunuun gekomno3unuu BII.

P 7. Un MallOHHAS M b SID

SID. Ha3snauenwue, cTpykKTypa, mogxog CRUD.

Paspen 8. Kapra npunoxenuit TAM

CTpyKTypa, HaloJIHEeHKe, TPAHUIIEl CUCTEM (IIPUMEPHI)

P ['panuiisl cructeM Ha eTOM u TAM (MannouHT

[TpuMeps pa3paboTOK KOHKPETHLIX CUCTEM, IPAHUITLI CHCTEM Ha KapTax.

Paspen 10. Cmoco6hl onvcaHus OM3HEC-IIPOIIECCOB.

[Tpumenenue eTOM [yt mOCTpOeHUs OM3HEC-IIPOIIECCOB

Pazmen 11. Konnenuusg OTKPHITON ITHGPOBON apxXUuTEKTYPH (ODA

Wpeonorusi, ”HCTPyMeHTHI (apTedaKThl), OCHOBHEIE 37IeMeHTH - OYHKIIMOHaIbHAsA apXUTEKTypa
1 CTpyKTypa IIpOrpaMMHBIX QyHKINI

Pasmen 12. DevOps MeTonomnorus

MeTomoorust aBTOMaTU3allUMKM TEXHOJIOTUYECKUX MTPOIIeCCOB COOPKU, HACTPOUKHU U
Pa3BEPTHIBAHUS MTPOrPAMMHOI0 00eCcIeyeHus.

Pasgen 13. [TpuHIIMNILL ¥ TOOXOOH K UHTerpamnuu OSS cucreMm

HuTepdericel B3aumopericteuss MTNM u MTOSI, cepBucHas muHa ESB. [IpuknagHeie
nmporpaMMHbie nHTepderich API.

Pasgen 14. 3agayu ¥ cUCTeMbl MOHUTOPHHTA ceTerd u [1O]I

3agaun CucteMbl MOHUTOPHUHTA. MannuHr Ha eTOM/TAM. Cuctema Zabbix. [TpuHIUIIE
paboThl, PYHKIMOHATHLHOCTD

Paszgen 15. [IpOTOKOALL yIIpaBIEHUS

[Tpotokonel SNMP, telnet, SSH, RADIUS, TR-069

P 1 Middlewar

Ha3nauenue, Mecto. [IpuMepr! peanu3anuu, GyHKIMOHATILHOCTh

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

DK3aMeH

100




b1.B.[IB.02.02 Cucmembl ynpasieHus UH(POKOMMYHUKAUUAMU

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio IpenofaBaHus OUCHUILINHEL « CUCTEMEI YIIPaBJI€HUS
MHG)OKOMMYHUKAIUAMUI» SIBIIIETC:

M3y4eHNe TEOPETUUECKUX U TPAKTUUYECKUX OCHOB HOBEUIIINX TEXHOJIOTUM B
o0acTu yIpaBiieHUsI COBPEMEHHBIX CeTell CBSI3U, U3y4eHNe OCHOB CUCTEM Kilacca
OSS/BSS, aBnsmmIuUxCs B HaCTOs1Iee BpeMsi OCHOBHEIMY B TeJIEKOMMYHUKAIIMOHHOM
Ou3Hece 0IepaTOpPOB CBI3U U IPOBANIEPOB Pa3/IMYHLIX TeJIEKOMMYHUKAIIMOHHBIX
YCIIyT.

MecTo pucuuniavHsl B CTpykType OI1

Hucnunnusaa «CucteMsl ynpasneHus nHQokoMMmyHuKauusamu» 51.B.[1B.02.02 sBngetcs
OUCUUNNIUHON 1O BHIOOPY 4YacTu, GOpPMUDPYEeMOX ydYaCTHHUKaMU 00pa30BaTeNbHEIX
oTHomeHuu 6rnoka 1 y4yeOHOro IjiaHa MOATOTOBKM 0OakajiaBpuaTa IO HalpaBIeHUIO
«11.03.02 MHGPOKOMMYHUKAIMOHHLIE TEXHOJIOTUU U CUCTEMBI CBA3W». HMCXOOHBIU
YPOBEHb 3HAHUU M YMEHUU, KOTOPBIMU OOJIXKeH 00nafaTh CTYAEHT, IPUCTynas K
MU3Y4YEeHUI0 NAHHOU OUCLUIIINHEL, ONpefeNseTcs U3y4YeHUeM TaKuX OUCLUIINH, Kak
«ApXUTEKTypa KOHBEPreHTHHIX ceTel»; «OCHOBH IP-koMMyHuKau»; «CeTu CBI3U U
CUCTEMEl KOMMYTALIAU».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETeHITIN:
B cootBeTctBUET ¢ PTOC:

- Crioco6GeH OCyIIeCTBISATh MOHTaXK, HalafIKy, HACTPOUKY, PETYIUPOBKY, OILITHYIO ITPOBEPKY
paboTOoCIIOCOOHOCTH, UCIIBITAHUS U CAAYy B 9KCIUIyaTallulo COOPYXKEHUW, CPEICTB U
obopynoBanus cereit (ITK-8)

- Crioco6GeH OCyIIeCTBISATh aAMUHUCTPHUPOBAHNUE CETEBBIX MTOACUCTEM UH(POKOMMYHUKAIIMOHHBIX
cucteM u /unu ux cocrasngwomux (I1K-12)

- CriocoGeH MPUMEHSTh U paboTaTh C CUCTEMaMU YIIPaBIEHUS CETSIMU, YIUTHIBAs TTIaBHEIE
IIPUHIUIIEL UX TOCTpoeHusd U pyHKImoHupoBauus (I1K-31)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Brenenue B ynpaBneHue ceTamu cBsa3u (CYH)

Obmas npobnemMaTuka. IcToprudeckre aclieKThl IOCTPOEHUS CUCTEM YIIPABIEHUS CETSIMU
cBsa3u. UT-narpmadT onepaTopa CBsA3M, 3afavyu cucteM. Moaynu OSS/BSS, Ha3HaueHue.
[TpolieccHBIY TTOAXOM K YIIPABIIEHUIO

Pa3pen 2. CTangapTU3alys aclleKTOB YIIDaBIeHUS

CranpapTusupywlre opranusanuuu B mupe u PO, perynsatopuka. MCO, TM Forum, PCC.
CTpyKTypa 1 3afauu
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Pazgen 3. TM Forum, 0CHOBHEIE HallpaBIeHUS B VIIPABIIEHUY CBA3LIO
Frameworx (TMForum). ApxuTekTypa KOHLIENIAYU, THCTPYMeHTapuii. MeTomoIorus u

JKU3HEHHBIN UK. KapThl 6u3Hec-nporeccoB (€TOM) u npunoxenuit (TAM), myuiue
npaktukyu, KPI. Kapra 6usnec-npouecco eTOM. UacTpymenTsl NGOSS. eTOM. ITpunIun
mekoMmmo3unuu 6usnec-mporeccos (BIT).

Paszpen 4. 2K¥3HeHHBIH UKI Pa3pab0TKU CUCTEM VIPaBIIeHUS

MeTopnosnorus u XKU3HEHHBIN IIUKJI pa3pabIoTKX aBTOMaTU3UPOBAaHHbLIX CUCTEM YIIPaBIIeHUS.
'ubkue metomosnoruu pa3paborku [10. MopmenupoBaHue 6U3HEC-TIPOIIECCOB, SI3LIKYM OMMCAHUS
Mopenen. ba3oBelie Mofenu cucteM ynpasneHus. Mogens SID Kak 0CHOBa HH(POPMaLLOHHOU
MOZENHY [Jig TeIeKOMMYHUKaLU.

Pasgen 5. @yHKIMOHanbHEIE TPeOOBaHNS K CHCTEMaM yIpaBieHns HHOOKOMMYHUKAIINIMHI
Cnoco6w onucanus @T K cucTeMaM yIpaBleHUs CBSI3bI0. JJIEMEeHTHl CHCTEMHOTO aHalu3a B
pa3paboTKe CUCTEM YIIpaBiIeHUs CBSI3bi0. ['paHuIlEl QyHKIIMOHANBHOCTU cucTteM U T-nmanaimadTra
orepaTopa.

Paspen 6. [TomcucTeMbl B3aUMOIENCTBUSA C 000PYI0BAHNEM

3afayy MOACUCTEM B3aMMOMIEHCTBUS C TeJIEKOMMYHUKAIIMOHHEIM 000pynoBaHueM. MHTepGhench
Y MIPOTOKOJIH YIIPaBIeHUS

OO1mast TPyA0EMKOCTh AUCIUIIIMHEL
180 gac(oB), 5 3ET
dopMa MpoOMexKyTOUHOHM aTTECTALUN

DK3aMeH

b1.B.1IB.03.01 O6was ¢pu3uyeckast nod2omoeKa

Lenu ocBOeHUS OUCLIUITIINHEL

Llenbio mpemnomaBaHus oUCHUTIINHEL «O011as Gpuandeckas MIOATOTOBKA» SIBISETCS:
nu3ydyeHne u GopMupoBaHue GU3NYECKON KYJIbTYPhI TIMYHOCTU U CIIOCOOHOCTHU
HalpaBJIEHHOT'0 UCII0Ih30BaHUS Pa3HOO0Pa3HBIX CPEACTB (PU3NUECKOM KYIbTYPHI,
CIIOPTa ¥ TypuU3Ma I COXPAHEHUS U YKPEIJIEHUS 300POBbs, ICUX0(hU3UIECKON
TIOITOTOBKY ¥ CaMOTIOATOTOBKHY K OyayIiel XKU3HU U MpodecCroHaIbHOU NeITeIbHOCTH.

MecTo pucuuniuHe B CTpykType OI1

Oucnunnuua «O6mas ¢uauvyeckass moprotroska» B1.B.IB.03.01 saBnsetcs
OUCLUIIIMHON IO BHIOOPY YacTu, GopMUPyeMOU ydyacTHHUKaMHu oOpa3oBaTebHBIX
oTHoleHu# 6moka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HaIllpaBJIEHUIO
«11.03.02 MaHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU M CUCTEMHBI CBA3U». WCXOOHBIN
ypOBEeHb 3HAHUU W YMEHHU, KOTOPHIMU MOJXKeH o0JlaflaTh CTYOEHT, IPUCTyIas K
M3Y4YEHUI0 NaHHOW OUCIUIIIKHLL, ONpefenseTcs U3y4eHHEeM TaKWX OUCLUIJINH, Kak
«Pu3nyeckKast KyJabTypa U CIIOPT».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnioco0eH nopaaepKrUBaTh JOMKHBIN YPOBEHb (PU3NUECKOM IIOATOTOBIEHHOCTH OJIs
obecrie4eHus TIOJTHOLIEHHOM COIMaIbHOM U mpodeccroHanbHOM nestenbHoCcTH (YK-7)

CopepxkaHue OUCIUTIIHHEL

P 1. MeTogyKa IIpoBeneHns y4eO0HO-TPEeHUPOBOYHOL HATUSA

O1ueHKa ABUTraTEIbHOM aKTUBHOCTHU U CYTOYHBIX SHEPreTHYEeCKUX 3aTpaT. ba30BeI KOMIIIIEKC
ylpaxHeHu# o01melt pu3nveckol MoATOTOBKY. M Clonb30BaHre TOABUXKHEBIX, CIOPTUBHBIX UTD.
P 2. OB HYe OBUTATeIbHBIMI HaBHKAaMM U METOOAMY IPOBeNeHNS 3aHATUM II i1
Gu3nYecKoy MOOTrOTOBKH.

MeTonguKa CaMOOIIEHKY YPOBHS ¥ IUHAMUKH OOIEH U CrielnaabHOM GU3NYeCcKon
mofroToBeHHoCTH. O3HaKOMIeHNe U 00ydyeHue IBUTAaTeIbHEIM HaBLIKAM Ha 3aHSATUSX 001en
(bu3MYeCcKO MOATr0TOBKY. Ba30oBEI KOMIIIEKC YIIpaxKHeHUH 0011el Gpu3ndecKo MOAr0TOBKHY.
Pazgen 3. [ToBhIIIeHNE YPOBHS (GYVHKIIMOHAIBHEIX U IBUTATEIBHEIX CIIOCOOHOCTEMH
HaIlpaBIEHHOT0 (OPMUPOBAHUS KAaYECTB U CBOWCTB TMYHOCTH.

MeTonb CaMOKOHTPOJISA 3A0POBbs, GU3NIECKOT0 PA3BUTU U PYHKLIKXOHAIbHON
MIOIrTOTOBJIEHHOCTH. KOMITJIEKCHOE 3aHsATHE: YIIPakKHEHUS OJIs1 pa3BUTHS THOKOCTH,
BHIHOCJIUBOCTH, CHUJIBI, OBICTPOTHI ¥ JTOBKOCTH. MICITOSIb30BaHUE MMOJBUKHEIX, CIIOPTUBHEIX UIP.
Paspen 4. OBnafeHre MeToOaMu U croco0aMy QU3KYIbTYPHO-CIOPTUBHON OeSITeTbHOCTH.
CpencTBa 1 METOMBI MBILIIEYHOM pejlaKCalliy B CIIOPTe. MeTOoAbl CIOPTUBHOM TPEHUPOBKHU.
KommnekcHoe 3aHATHE: YIIPaXXHEHUS OJIs pa3BUTUSL OCHOBHBIX (PU3UUECKUX KadeCTB.

Pasgen 5. HanpaBneHHOE pa3BUTHE OCHOBHEIX QM3NYECKUX KauyeCTB. [IOATOTOBKA K coavye
HopMaTuBOB I'TO.

MeTonuKM CaMOCTOSITEJTbHOT'0 OCBOEHUS OTHEJIbHEIX 3JIEMEHTOB PO eCCUOHAIBHO-TTPUKIaTHON
¢usudeckou moarotosku (IMI1OTI). KoMmmiekcHOe 3aHATHe: YIIpaXKHEHUS I Pa3BUTHS
OCHOBHBIX ()M3MYECKUX KaueCTB. IIoAr0TOBKA K BHIIOJTHEHUIO TECTOBHIX UCIBITAHUM U COade
HOopMaTuBOB ['TO.

P [Ipu TeHKe ONBITa IPAKTUYECKOHN NesTeIbHOCTH, IIOBHIIIEHNS BHS
(YHKITMOHATBHBIX U IBUTATEIbHBIX CIIOCOOHOCTEMH.,

KomImnekcHOe 3aHATHE: YIIPaXKHEHUS AJIS1 Pa3BUTHUSA OCHOBHBIX (PM3WUYECKHX KaYeCTB.
Hcnonb30BaHKE TOOBUKHBIX, CIIOPTUBHEBIX UT'D.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
328 gac(oB),
dopma IPOMEXKYTOUHOU aTTeCTalluu

3auer
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b1.B.[IB.03.02 AdanmauuoHHas (pu3duyeckKass no020moeKa

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbro IIpernogaBaHuA TUCITUIIIINHEI «ApganTtanoHHas (I)I/ISI/I‘-IGCKaH IIOATOTOBKaA»
SABIIAETCA:

MaKCHMaJIbHO BO3MO2KHO€ Pa3BUTHE JKH3HECIIOCOOHOCTH YeJioBeKa, UMEKIEro
OTKJIOHEHHSA B COCTOSAHHHN 300POBLA U obecrneyeHue ONTHMAILHOTO pexunMa
CI)YHKI_II/IOHI/IpOBaHI/Iﬂ OBUTATEIbHBIX BO3MOXKHOCTEH, OYXOBHEIX CUJI, UX TAPMOHHN3aAIINI0
OJIs1 CaMOpPealIn3allui B Ka4eCTBEe COIUAIbHO U MHONBUAYAJIbHO 3HAYHUMOT' O cy613eKTa.

MecTo pucuuniuHe B CTpykType OI1

IucuunnuHa «AganTalioHHas ¢uandeckas moaroroBka» B1.B.J[1B.03.02 sBnsercs
OUCLUIIIMHON MO BHIOOPY YacTu, GOopMUPyeMOU ydyacTHUKaMHu 0Opa3oBaTebHBIX
oTHoleHuY 6moka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HaIllpaBJIEHUIO
«11.03.02 MapOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU M CUCTEMHI CBA3U». WCXOOHBIN
ypOBEHb 3HAHUU M YMEHUU, KOTOPHIMU MOJXKeH 00JlaflaTh CTYOEHT, IPUCTyIas K
VU3Y4YEeHUIO0 NaHHOU OUCLUIJINHEL, ONpeNeseTCcs U3yYeHUEeM TaKuX OUCLUIIIMH, KakK
«®u3nyeckas KynabTypa U CIIOPT».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMNX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Crioco6eH monepKuUBaTh NOKHBIN YPOBEHD (GU3NUECKOI TOATOTOBIEHHOCTH AJIS
obecreyeHus TIOJTHOLIEHHOHN COITMaIbHOM U mpodeccroHanbHOu nestenbHoCcTH (YK-7)

CopepxkKaHue OUCIUIIINHEI

Pasgen 1. MeToguKa nmpoBegeHNs y4eOHO-TPeHUPOBOYHOTQ 3aHATHS.
OmueHKa [IBUTraTeJIbHOM aKTUBHOCTU U CYTOYHBIX S9HEPreTUYeCKUX 3aTpaT. ba30oBblll KOMIIIEKC

yIpaxHeHu# 0011eil pu3ndeckoi moaroToBKY. Mcnoib30BaHNue MOBUXKHEIX, CIIOPTUBHBIX UTD
(IO yIpOLIEeHHBIM IIpaBuIaMm).

Paspen 2. OBnameHne OBUTAaTENbHLIMYU HaBLHIKAaMU ¥ METOOAMU IPOBEIEeHUS 3aHATHN 110 001116l
(u3nyeckoi IOATrOTOBKE.

MeTonuKa caMOOIIEHKY YPOBHS ¥ IUHAMUKU OOIel U ClienuaabHOM GU3ndecKon
moAroTosneHHoCcTH. O3HaKOMJIeHNE U 00ydyeHue OBUATaTeIbHEIM HaBhIKaM, Ha 3aHATUSIX 001en
(bu3rMYecKor MOATr0TOBKY. Ba30BEIl KOMIIIEKC YIIpaXKHeHUH 001el Gpu3ndecKor MOATOTOBKH.
P [ToBhIINIEHN BHA (QVHKIMOHANIBHBIX ¥ IBUTATENIbHBIX CII HOCTEHU
HalpaBIeHHOT MUPOBAHWS KaYeCTB ¥ CBOMCTB TUYHOCTHU

MeTonrl caMOKOHTPOJIA 300POBbS, (GU3UUECKOT0 Pa3BUTUS U QYHKIMOHAIBHOU
MIOATOTOBJIEHHOCTH. KOMITJIEKCHOE 3aHsATHE: YIPaXKHEHUS 151 Pa3BUTUS TUOKOCTH,
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BEIHOCJIUBOCTH (@anTUBHLIE (DOPMEI), CHIIBI (aganTHBHEIE (POPMEI), ORICTPOTHI ¥ JIOBKOCTH.
Hcnonb30BaHue MOABUKHBIX, CIIOPTUBHBIX UT'D (10 YIPOILIEHHLIM IIpaBUjIaM).

Paspen 4. OBnafeHre MeToOaMu U croco0aMy QU3KYIbTYPHO-CIOPTUBHON JeSITeTbHOCTH.
CpencTBa 1 METOMBI MBIIIIEYHOM PeJlaKCalliy B CIIOPTE. MeTOoObl CIIOPTUBHOM TPEHUPOBKHU.
KommnekcHoe 3aHATHE: YIIPaXKHEHUS AJIS pa3BUTHSA OCHOBHBIX (PM3UYECKUX KaueCTB
(aganTuBHBIE (POPMEI).

Pazgen 5. Pa3Butne Qpr3nyecKkux Ka4YeCTB U COBEPIIEHCTBOBAHNE KOOPANHAIIOHHEBIX
CIIOCOOHOCTEH.

MeTonuKM CaMOCTOSITEJTBHOT'0 OCBOEHUS OTHEIbHEIX 3JIEMEHTOB PO eCCUOHATBHO-TTPUKIaTHON
(bu3nyecKol MOAroToBKY. KoMIeKkcHOe 3aHsATHe: YIIpaXKHEeHUs 71T Pa3BUTHUSL OCHOBHBIX
bU3nYecKUX KauecTB (amanTuBHbIE PopMEl). Fcnionb30BaHKE TTOABUKHEIX, CIIOPTUBHBIX UTP
(amanTuBHBIE (popMEI). I[IOATOTOBKA K BHITIOJIHEHUIO TECTOBLIX UCIIBITAHUM, MOCTYIIHBIX T10
MEeTUIIMHCKUM II0Ka3aHUIM.

Paspen 6. [IprobpeTeHne ONbITa TPAKTUYECKON NesTeILHOCTH, TIOBBIIIIEHNE VDOBHS
(QYHKIIMOHATBHLIX M IBUTATENILHBIX CIIOCOOHOCTEH.

KommekcHoe 3aHSTHE: YIIPaXKHEHUS I Pa3BUTHUS OCHOBHBIX (HU3UYECKUX KaYyeCTB
(amanTuBHBIE (OPMEI). HCIIOMb30BaHKe TIOOBUKHEBIX, CIIOPTUBHEIX UTP (TI0 YIIPOIIEHHBIM
IIpaBUJIaM).

OO1mas TPyA0EMKOCThb AUCIUIIIMHEL
328 gac(oB),
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auet

b1.B.[IB.03.03 Cekuuu no eudam cnopma

Llenu ocBOeHUS OUCLIUIIIUHEL

Llenbio mpenonaBaHus OUCHUIINIUHL « CEeKIIUK 10 BUaM CIIOPTa» SIBISETCS:
Llenpio mpenofgaBaHus OUCIUIIIUHBEL «DJIEKTUBHBIE OUCIUIIIMHEL 10
(usmyeckou KynbType u crnopty (Cekuuu 1o BUAaM CIOPTa)» SBISETCA H3y4YeHUe U
dbopmupoBaHue PU3NUYECKOM KYIbTYPH TUYHOCTH ¥ CIIOCOOHOCTH HAIMPaBIEHHOTO
MCIIOTb30BaHUs Pa3HO000pa3HbIX CPEACTB (HU3UUYECKOM KYNIbTYPHI, CIIOPTa U TypU3Ma
[JIS1 COXpaHEeHHUS U YKPEeIJIeHUS 3[0POBbs, ICUX0(PU3UIECKOM IIOATOTOBKH 1
CaMOTIOATOTOBKHY K Oymyllled XKU3HU U MpodhecCroHanbHOU IesaTeTbHOCTH.

MecTo pucuuniuHe B CTpykType OI1

[ucounnuia «Cekuuu 1mo Bugam crnoprta» b1.B.JIB.03.03 gBnsieTCS OUCHUIIIUHON 10
BHIOODPY 4acTu, popMHUpyeMoil y4acTHHKaMHU 00pa30BaTeJIbHBIX OTHOIIEHUHU Oroka 1
yueOHOTO IJlaHa NOATOTOBKM OaKalaBpuaTa IO HamnpaBiaeHuio «11.03.02
HMHpoKOMMyHUKAIMOHHbEIE TEXHOIOTAU ¥ CUCTEMBI CBSI3W». MCXOOHBIM YPOBEHDh 3HAHUU
U YMeHUM, KOTOPHIMU MOJIKeH 00/1amaTh CTYIEeHT, IPUCTyIas K U3YUeHUI0 JaHHOU
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OUCIUIIINHE, ONpPemeNseTcs M3ydYeHWeM TaKWX OUCHUIINH, Kak «dusmyeckas
KyJIbTypa U CIIOPT».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnioco0eH noaaepK1UBaTh JOMKHBIN YPOBEHb (PU3NUECKOM IIOATOTOBIEHHOCTH OJIs
obecreyeHus TIOJTHOLIEHHOM COIMaIbHOM U mpodeccroHanbHOM nestenbHoCcTH (YK-7)

CopepxkaHue OUCIUATIINHEL

P 1. MeTomuKa IIpoBeneHns y4e0HO-TPEeHUPOBOYHOL HATUSA

O1ueHKa ABUTraTeIbHOM aKTUBHOCTU M CYTOYHBIX SHEPreTUUYEeCKUX 3aTpaT. KomIyiekcHoe
3aHSTHE: YIIPAXHEeHUS 71T Pa3BUTUS T'MOKOCTHU, BEIHOCTIUBOCTH, CUJIBI, OBICTPOTHI ¥ JIOBKOCTH.
P 2. 0B HYe OBUTATEeIbHLIMY HABHIKAMY, TEXHUYECKUMHU IpHUeMaMy, HHIWBU bHOH
W I'PYIIOBOX TAKTHUKH B U HHOM BH IIOPT

MeTonouKa CaMOOIIEHKH YPOBHS ¥ IUHAMUKHU OOIIEH U CrielnaabHOM GU3nYeCcKon
mofAroToBieHHOCTH. O3HaKOMJIeHNE U 00y4yeHue JBUTAaTeIbHEIM HaBbIKAM, TEXHUUYECKUMU
ImpreMaMy B ©30paHHOM BUfle CIIOpTa. KOMIIIEKCHOE 3aHATHE: YIIPaXKHEHUS OJIST Pa3BUTHS
OCHOBHBIX (DM3UYECKHUX KaYeCTB.

Pazgen 3. [ToBhIITIeHNE YPOBHS (GYVHKIIMOHAIBHEIX U IBUTATEIbHEIX CIIOCOOHOCTEMH
HaIlpaBIEHHOT0 (OPMUPOBAHUA KAaYeCTB M CBOWCTB IMYHOCTH.

MeTonbl CaMOKOHTPOJISA 3A0POBbs, GU3NIECKOT0 PA3BUTU U PYHKLIKXOHAIbHON
MIOATOTOBJIEHHOCTH. KOMIIJIEKCHOE 3aHsATHE: YIIPaXkKHEeHUS OJIs1 pa3BUTHUS THOKOCTH,
BHEIHOCJIUBOCTH, CHUJIBI, OBICTPOTHI ¥ JTIOBKOCTH. MICITOIb30BaHUE MOJBUKHEIX, CIIOPTUBHBIX UIP.
Pasgen 4. OBnafeHre MeTOOaMu U crioco0aMy QU3KYIbTYPHO-CIOPTUBHON OeSTeIbHOCTH.
CpencTBa 1 METOMOBI MBILIIEYHOX pejlaKCalliy B CIIOPTe. MeTOAbl CIOPTABHOM TPEHUPOBKHU.
KommekcHoe 3aHsTHE: YIIpaxXKHEeHUs OJIsT Pa3BUTUS OCHOBHBIX (M3MYECKUX KAUeCTB B
1“30paHHOM BH[IE CIIOPTA.

Paspmen 5. HanpaBineHHOe Pa3BUTHE OCHOBHHIX (PHM3MYECKMX KAaUeCTB ¥ COBEPIIIEHCTBOBAHUE
KOODPIMHAIIMOHHEIX CIIOCOOHOCTEMH.

MeTonuKM CaMOCTOSITEJTbHOT'O OCBOEHUS OTHEJIbHEIX 3JIEMEHTOB PO eCCUOHATBHO-TTPUKIaTHON
($bU3nYeCcKOr MOAT0TOBKU. KOMIINIEKCHOE 3aHsATHE: VIIPAXKHEHUS 71 PA3BUTUS OCHOBHEBIX
bu3rYeCcKuX KauyecTB B u30paHHOM Bufe cropTa (I'mpeBo cropT, ATIeTu4ecKasi TMMHACTHUKA,
CrnopTuBHBIE UTPH, ['peGHOI CIIOPT).

P [Ipu TeHHUEe OIBITA MPAKTUYECKON NesaTeIbHOCTH, IOBBIIIEHNS BHS
(YHKITMOHATBHBIX U IBUTATEIBHBIX CIIOCOOHOCTEMH.

[IpakTuKa NpoOBeieHUsI COPEBHOBAHUY 10 PA3IMYHLIM BAAM CIIOPTAa. 3aHSITUS Pa3IUYHBIMU
BUIAMH CIIOPTA.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
328 gac(oB),

dopma IPOMEXYTOUHOU aTTeCTalluu
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3auger

3. AHHOTaAIIUU MPOTrpPaMM INPaKTHK

npou3eodcmeerHoli 52.B.01.01(II) Texnonoz2uueckas (NPoeKMHO-MexXHO102U4eCKas1)
npakmuka

Lenu IIpoBeOEeHUA IIPAKTUKHU

Llenbio mpoBefeHus MPaKTUKU «TexHONMoruueckas (IpOeKTHO-TEeXHOIOTU4YecKas)
IIPAKTHKa» SBJSETCS: 3aKpelyieHre U yriydjieHrne TeOPpeTHYeCKUX 3HaHUM;
dhopMupoBaHue U pa3BUTHE NTPOGeCcCUOHANIBbHEIX 3HaHUM; IproOpeTeHNe TPaKTHUYeCKUX
HaBBIKOB; (HOPMUPOBaHNE KOMIIETEHITUH, a TaKxkKe IproOpeTeHre OIbITa
CaMOCTOSITEIbHOM MPOoGdeCCHOHANIbHON U HaYyYHOU NesITeIbHOCTH, HEOOXOOUMBIX [IJIS
mocjenyoiel mpodeccuoHanbHON OesATEeTbHOCTH.

9Ta 11eNlh JOCTUTAETCS IIyTEeM PelleHus CIeayoimux(er) 3agay(u):

- 3aKpelJieHre Ha paKTHKe 3HaHUM ¥ YMEeHUH, TOJTy4eHHBIX B IIpoliecce
TEOPEeTUYECKOro 00yueHus;

- pa3BuTHe NpodeCcCHOHANIbHEIX HaBLIKOB;

- O3HaKOMJIeHHe C 00IIel XxapaKTePUCTUKOM 00beKTa MPaKTUKYU U IIpaBUIaMu
TEeXHUKU 0€30I1acHOCTH;

MecTto npakTuku B CTpyKType OI1

«Texnomorunyeckasi (IpOEKTHO-TeXHONIOrn4Yeckas) npaktuka» 52.B.01.01(II) Bxomgut B
670K 2 y4ueOHOro IjiaHa, KOTOPBIM OTHOCUTCS K 4acTH, GOpMUDPYEeMOU y4YaCTHUKAMU
o0pa30oBaTeNbHBIX OTHOIIEHWW, U SBJISETCS 005S3aTeIbHOW COCTAaBHOM YaCThIO
oOpa3oBaTenbHOM IMporpaMMhl 10 HampaBneHuio «11.03.02 MHPpOKOMMYHUKAIIMOHHEIE
TEXHOJIOTUX U CHCTEMBEI CBSI3U».

«TexHomoruueckas (IPOEKTHO-TEXHOJIOTHYECKas) MpakKTUKa» OMHUpaeTCsd Ha 3HAHUSI
IOJIyYeHHBIe MPU U3YYEHUU MPEeNIIeCcTBYIOMNX OUCIHUIIINH, a TakKXe Ha 3HAHUS U
NIpakKTUYeCKWe HaBBKHW, INONYyYeHHBe IIPU IMPOXOXKAEHUH TMPaKTUK(U)
«O3HAaKOMHUTENbHAS MPAKTHUKA».

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

- Crioco6GeH OCyIIeCTBISATh MOHTaXK, Ha/lafIKy, HACTPOUKY, PETYIIUPOBKY, OILITHYIO ITPOBEPKY
paboTOCIIOCOOHOCTH, UCIIBITAHUS U CHAYY B 9KCIUIyaTallul0 COOPYXKEHUN, CPEICTB U
obopynoBauus ceteit (ITK-8)

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CETeM U ceTell mepegaun JaHHBIX, BKI0Yast
CeTH PaIuOA0CTYIa, CIIyTHUKOBHIX CHCTEM, KOMMYTAIllMOHHEIX ITOACUCTEM U CETEBHIX IIJIAaTGOpM
(TIK-9)

- CriocobeH K c60py, 00paboTKe, pacipeneneHnio U KOHTPOJIIO BEITOTHEHUS 3asBOK Ha
TEXTIOANEePKKY 000pyHOBaHUS C IIOMOIIbI0 UHPOKOMMYHUKAIIMOHHBIX CUCTEM ¥ 6a3 JaHHBIX
(TIK-10)

- CrtocoGHOCTE OCYIIECTBIIAThE MOHTAXK, HACTPOMUKY, PET'yIUPOBKY TECTUPOBaHUE 000PYIOBaAHMUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX ITapaMeTPOB PaO0THl U UCIIBITAHUS
obopymoBaHus CBsI3U, ob6ecrieueHre COOTBETCTBUS TEXHUUYECKUX [TapaMeTpOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /UJIM UX COCTABJISIONINX, YCTAHOBIIEHHBIM
3KCIIJTyaTalliOHHO-TexHu4YeCcKuM HopMmaM (ITK-11)

- Crioco6GeH OCyIIeCTBASATh aAMUHUCTPHUPOBAHNE CETEBBIX MMOACUCTEM UH(GOKOMMYHUKAIIMOHHBIX
cucTteM u /unu ux cocrapnsmomux (ITK-12)

- Cnoco0eH K agMUHUCTPHUPOBAHHUIO IIPOIIeCCa OLIEHKH IIPOU3BOOUTEIbHOCTH ¥ KOHTPOJIS
HCII0Tb30BaHUS ¥ IPOU3BOAUTENILHOCTH CETEBHIX YCTPOMCTB, IPOTPAMMHOTO 00ecredeHnst
AH(POPMaLUOHHO-KOMMYHUKAIMOHHOM cucTeMHl (ITK-13)

- Crioco6eH K aiMUHUCTPUPOBAHHUIO CpefiCTB o0ecrieueHust 6€301MaCHOCTH yalIeHHOTO IOCTYIIa
(omepaloOHHBIX CUCTEM U CIIeIMaIu3uPOBAHHEIX MPOTOK0J0B) (ITK-14)

- Crioco6eH K MTpOBEEeHNUI0 PeTrIaMeHTHBIX Pab0T Ha CETEBBIX YCTPOMCTBAX U MIPOrPaMMHOM
obecrieyeHn THHOKOMMYHUKAIIMOHHON cucTeMsl ([TK-15)

- Crioco6eH MPUMEHSTh ¥ paboTaTh C CUCTEMaMU YIIPABIEHUS CETSIMU, YIUTHIBAS TTIaBHEIE
IIPUHIUIIEL UX TOCTpoeHusd U pyHKImoHupoBauusd (I1K-31)

- Crioco6eH MPUMEHSITh IPUHUIUIIE 9KCIIyaTalluy CeTel CBSI3M, OCHOBHBIE METO/IbI aHATM3a
TEJIeKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMble CUCTEMbI CUTHAIU3ALUY U
IIPOTOKOJIbI, YYUTHIBATHE COBPEMEHHEBIE HAIIPaBIIeHUsT PAa3BUTHS TeJIEKOMMYHUKAIIMOHHEIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

CopepxkaHue MPaKTUKU

Pasgen 1. Beemenue

O3HakKoMJIeHNE C IPOTPaMMOy MPAKTHUKHY U IPOBeeHNe NHCTPYKTUBHOI'O COBEIaHUS C
IIpUriamniesreM pabOTHUKA OPraHU3allui.

Pasmen 2. TeopeTuyeckas 4acTh

V3y4eHne ynpaBieHUYECKON U HayYHOU [eATeIbHOCTY OpraHu3aluu. AHaINu3
npodhecCrOHaIbHON OeSITeIbHOCTH MIPENIPUSITUS

Paspen 3. [IpakTryeckas 4acTb

[TpakTuyeckas paboTa 1o 3KCIIyaTalliy, IpHeMKe, BBOZY B 9KCILIyaTaliio 1 OCBOEHUIO HOBOTO
0o00pymoBaHUs CeTell CBSA3U U CUCTEMBI KOMMYTallMX. Y4acTHe B IPOBENEHNU UCCIeOBaHUY B
o0y1acTy "HGOKOMMYHUKAIIMOHHBIX TEXHOJIOTHM M CUCTEM CBsI3U. BripaboTKa IpeamoxkeHuit ams
00BbeKTa NMPaKTUKU U PeKOMEHIAINl [0 MeTolaM UX BHeIpeHus. BrimonHeHue
MHOWBUAYAIbHOTO 3alaHUs Ha TPOM3BOACTBEHHYIO TPAKTUKY, BEIPA00TKa pPeKOMEHOAINM 10 UX

BHEJIPEHUIO.
Pazgen 4. Texun4yeckas JOKYMeHTALUS

OdopmrieHne oT4yeTa 10 ITPOU3BOACTBEHHOM IPaKTUKE
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Paspmen 5. [ToOrOTOBKa K 3aIATE 0TYETA [0 TPOM3BOOCTBEHHON NPAKTHUKE
V3y4yeHne peKOMeHOOBaHHOU TUTEPATyPHl, IOBTOPEHNE 3HAHUM ¥ HaBLIKOB, ITOJTy4YEHHEBIX B

pe3yibTaTe MPOX0XKOEHUS TPOU3BOICTBEHHOM MPaKTUKKU. AHAIN3 ITPOie/IaHHOM PabOTEL C
TOYKY 3PEHUS MOTy4YeHUss HOBBIX 3HAHUM U IIOJBE[IeHNE UTOTOB

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

3auer

npou3eodcmeenHoili 52.B.01.02(I1) IIpoekmHo-ucciedoeamenbCKasi NPaAKMuKa

Llenu mpoBeOeHUs MPaKTUKU

Llenbio mpoBefeHNs MPaKTUKKU «IIpOEKTHO-UCCIIeqoBaTeNbCKas MPaKTHKa»
SIBIIIETCS: 3aKpeleHne U yrinyOneHrne TeoOpeTUuYeCKuX 3HaHWM; GOpMUPOBaHUE U
pa3BuTHe MpodheCcCuOHANbHBIX 3HAHUM; TPpHoOpeTeHne MPAaKTUUYECKUX HaBHIKOB;
dhopMupoBaHue KOMIIETEHINM, a TaKXKe MPUoOpeTeHre OIbITa CAMOCTOSTEIIbHOMN
Ipo¢heCCUOHANIBHON ¥ HayYHOU MesaTeTbHOCTH, He0OXOMUMBIX [IJIS ITOCTIeIyIoIIen
npodeCcCUoHaNbHOU AesATEeNbHOCTH.

OTa 1eNTb JOCTUTAEeTCA IIyTeM PellleHus CIenyolux(er) 3agad(u):

+ 3dKpeEIlJIeHne Ha ITPaKTUKe 3HAHUU U YMeHHﬁ, IIOJIYYEHHEIX B IIpoLecce
TEeOPEeTH4IeCKOro O6Y‘-IGHI/I$I;

+ pa3BUTHUE HpO(beCCI/IOHaJ'IbeIX HaBBIKOB;

+ O3HaKOMJIEHHE C o61.ue171 XapaKTepHCTHKOfI o0BbeKTa IIPaKTHUKHU U IIPaBUJIaMHA
TeXHUKU 0e30IIaCHOCTH;

Mecto npakTuku B CTpyKType Ol

«IIpoekTHO-UCcenoBaTenbckas npaktuka» b2.B.01.02(I1) Bxogut B 610K 2 y4yeOGHOTO
IjlaHa, KOTOPBIM OTHOCHUTCS K YacTu, popMupyeMoy y4acTHUKaMU 00pa30BaTeIbHBIX
OTHOINEHUW, W SBIsEeTCS 0053aTeNbHOW COCTABHOM YacThi0 00pa3oBaTeIbHOM
nporpaMMel mo HampaBjaeHH0 «11.03.02 MHGOKOMMYHUKALIMOHHEE TEXHOJIOTUU U
CHACTEMBI CBSI3U».

<<HpOeKTHO-I/ICCHeJIOBaTeHBCKaFI IIPAaKTHKa» OMMHNPAEeTCAd Ha 3HaHUA ITOJIYUEHHEBIE IIPU
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M3y4YeHUH IIPeIIeCTBYIONNX TUCIIUIIINH, a TaKXKe Ha 3HAHUS U MPAaKTU4YeCKUe HaBhIKHU,
NOJIy4ieHHBIEe TpPU MPOXOXAeHUUM MpakTuk(u) «O3HAKOMUTENbHAS
npakTuka»; «TexHonoruyeckas (IPOEKTHO-TEXHOJOTHYECKas) MpPaKTHUKa».

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

B npouecce nmpoxoxXaeHus IPaKTUKHU CTyAEHT GOpMUPYET U AEMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUHU:

- Crioco6GeH IPOBOMUTH PAcYeTHl 10 TPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH(POKOMMYHHUKAIIMY B COOTBETCTBUU C TEXHUYECKUM 3aflaHUEM C UCII0Ib30BaHUEM KaK
CTaHIAPTHBEIX METOMOB, IPUEMOB M CPEIOCTB aBTOMATHU3aINK TPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[MaBaeMhbIX OPUTHUHAIbHBIX TporpamMM (ITK-22)

- Crioco6GeH OCyIIeCTBISATh IIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX TPOEKTOB ¥ TEXHUYECKOW JOKYMEHTAIluu Ha
pasnuyHble HHPOKOMMYHUKAIMOHHBIE 00BEKTH HAllMOHATBHBIM U MeXKOYHapPOOHEIM
CTaHJapTaM U TexHu4YecKuM perinameHnTam (I1K-23)

- Cnoco0GeH ITPOEKTHPOBAThL BEPOSITHOCTHO-BPEMEHHBIE XapaKTePUCTHUKHU IIPOIIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CHCTEMAaX U CETSX, aHaJIM3UPOBaTh MaTeMaTU4ECKUE MOAETH U
MEeTO[H pacyeTa HHPOKOMMYHUKAIIMOHHEIX ceTed U cucteM ([1K-39)

CopepxkaHue IPaKTUKU

Pazmen 1. 1 sTam npakTUKu
[Touck TeMHl, COTJIacOBaHKe 3TaroB PabOTH C HAYyYHEIM PYKOBOOUTEIIEM;

Pasmen 2. 2 aTan npakTUKU
IeTtanpHas pa3paboTKa TEMHI;

Pasgen 3. 3 aTanm npakTUKU
PaboTa Hag mpoekToM, ohopMIIeHrE TEOPETUYECKON U ITPOBENeHNE MPAKTHUUYECKON YacTu
HccienoBanus, opopMiieHre TPOEKTHOM MaIKH;

Pasgen 4. 4 sTan npakTUKU
3amuTa paboT ¢ MyJIbTUMEIUNHON ITpe3eHTallueln

OO61masi TPyI0EeMKOCTb TUCIUTTITAHEL
108 gac(oB), 3 3ET
dopMa MPoMexKyTOYHOM aTTeCTaAllUN

3aueT

yueoHoii 52.0.01.01(Y) O3HakomumeibHAs NPAKMuKa

Henu IIpOoBEeOEHUA IIPAKTUKHU

HGHBIO IIpoBEeJEHUSA IIPAKTUKHU «O3HaKOMHUTEeIbHAA IIPaKTHUKa» ABJISAETCA:
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3aKperieHne u yriuybieHre TeOPeTHYEeCKUX 3HAHWM; (OPMUPOBAHKE U PAa3BUTHE
Tpo¢heCCUOHAIbHEIX 3HAHUM; TPUOOpeTeHNne MTPAKTUYEeCKUX HABHIKOB; (OPMUpPOBAHLE
KOMIIEeTEHIIUH, a TaKkKe MPUoOpeTeHNe OMEITa CaMOCTOSITEIbHON TPo(heCcCHOHaTbHON U
HAyYHOU [IesITeTbHOCTH, HeOOXOMMMEIX [IJIs TOC/Iemyouie mpodhecCHoHaNTbHOM
IesTeIbHOCTH.

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

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

- pa3BuUTHE NMPOoPecCruoHaNnbHLIX HAaBLIKOB;

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

Mecto npakTuku B CTpyKType Ol

«O3HakoMuTenbHas mpaktuka» 52.0.01.01(Y) Bxomut B 610K 2 yueOHOro IjIaHa,
KOTOPBIM OTHOCUTCS K 00SI3aTEeNIbHOM YacCTH, U SBISEeTCS 0053aTEIbHOM COCTABHOM
yacThio o00pa3oBaTeNbHOM IMporpaMMb 10 HampaBiaeHu «11.03.02
VNHDOKOMMYHUKALMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3U».

«O3HaKOMUTEIbHAS MPAKTUKa» ONUPAETCS Ha 3HAHUS IONy4YeHHBIEe NPU U3YYEeHUU
IIPEeIIECTBYIOMIUX AUCIUIIILH.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporiecce mpoxoxXaeHUs MPAKTUKY CTYOEHT GOPMUPYET U IEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cnoco0eH TOHUMATh IPUHITUITE Pa0OTH COBPEMEHHBIX UHGOPMAIIMOHHEIX TEXHOJIOTUHN U
HCIIONIb30BaTh WX [IJIST pellleHus 3amay npodeccuoHanbHol gestenbHocTy (OITK-4)

- Cioco0eH OCYIIECTBISAThL COIIMAIbHOE B3aUMOMIEMCTBYE U PeaTu30BLIBATh CBOIO POJIb B
koMmaHnge (YK-3)

ComepxaHne TPaKTUKU

Pa3pen 1. Beenenue
3HAKOMCTBO C Hay4yHHIMU HamnpaBiaeHusMu HOL] «MccnenoBanre HHPOKOMMYHUKAIIMOHHBIX
IIPOTOKOJIOB» U Kadenpsl « MTHPOKOMMYHUKALIMOHHBEIX CUCTEM .

Paspen 2. TeopeTnyeckas 4acTh
W3yuyenue nHGoOpMamoHHLIX pecypcoB B o6mactu MKT, CTPYKTYpHL CETH, Pa3BEPHYTOMH B
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nabopaTopusx Kadpenpsl MKC, BEIIBIEHNE TOCTYIIHBIX /IS BTOPXKEHUS 37IEMEHTOB CETH
Paspmen 3. [IpakTuka

BrinonHeHue nMpakTH4Yeckux paboT no usyyenuto CLI PM, uccnenoBanue ceTy, ClieHapHUeB,
IIPUBOASIINIE K 0TKa3y B 00CTyKUBaHUH, CII0CO0aX BHISIBIIEHUE YS3BUMOCTH [OCTYIIHBIX [JIS
BTOPXKEHUS 37IEMEHTOB CETH

Paspen 4. Texuuyeckas JOKYMeHTAIUg
YueOntiit Komnnekc o0yuenus COOTCEU-Y

Pasgen 5. [ToOroToBKa K 3a4eTy 110 yueOHON IpaKTHUKe
V3y4yeHne peKOMEHOOBAHHOU TUTEPATyPHl, 3aKpelljieHue 3HaHUY U HaBHIKOB, TIOJIYY€HHBIX B
pe3yibTaTe MPOX0KAEHUS yueOHOU TPaKTUKH

OO1mast TPYA0EMKOCTD AUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOU aTTeCTalluU

3auger

npou3eodcmeenHoili 52.0.02.01(I10) IIpeddunaomHas npaKkmuka

Henu IIpoBEeOEHUA ITPAKTUKHU

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

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

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

- pa3BUTHE MPOPeCCUOHANTbHEIX HABLIKOB;

- O3HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOMW 00beKTa MPAKTUKK U IIPaBUIaMU
TEeXHUKU 0e30MaCHOCTH;

- 1o60p HeOoOXOOUMBIX MaTepPHUasIOB A1 BLITIOTTHEHMS BHIITYCKHON
KBaTUOUKAIIMOHHOM PAOOTH! (MJIM MAaruCTEPCKON OUCCEPTAIUH).

Mecto npakTuku B CTpyKType Ol
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«[Ipegounnomuas npaktuka» 52.0.02.01(TIx) BxomguT B 070K 2 y4eOHOTO IJiaHa,
KOTOPHIA OTHOCUTCS K 00s3aTeNIbHOM YaCTU, U SIBASeTCsS 00sg3aTelbHOM COCTAaBHOMU
JyacThi0o o00pa3oBaTeNbHOM IMporpaMMb 10 HamnpaBiaeHH «11.03.02
VNHEDOKOMMYHUKAIUOHHBIE TEXHOJIOTUUA UM CUCTEMHE CBA3U».

«I[TpepoumiaoMHass IpPaKTHKa» OMUPAeTCSd Ha 3HAHUS W MPaKTUYECKHEe HaABBIKU
NONy4YeHHble NMPU U3YUEHUM OUCHUIIIUH U MPOXOXKIEHHUU BCEeX TUIOB NMPAKTHK.
«IIpegounmoMHas MpaKTUKa» SIBIASETCS 3aBepllalolled B mpolecce 0O0y4YeHUS U
IIPEe[IIEeCTBYET BBHIMOJHEHWI0 BHITYCKHOW KBanu(pUKAIMOHHOM pabOoTHI.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

B nporiecce npoxoxkaeHUs IPAaKTUKKU CTYOEHT POPMUPYET U IEMOHCTPUPYET CIIeAyIoIIne
KOMIIEeTEHIIUMU:

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE HCCIIENOBAHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0OeH TpUMEHSITh METOMBI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeICTaBIIEHNS B
TpebdyemoM popmaTe nHGOPMAIIUK U3 PA3IMUYHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas IPH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaNuoHHOM 6e3omacHocTH (OITK-3)

- Cnoco0GeH MOHUMATh IPUHITUIIE PA0OTHE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
KCIIONIb30BaTh UX IJIS peleHus 3agayd nmpodeccuonanbHou mestenbHocTu (OITK-4)

- CriocoGeH ympaBIsiTh CBOUM BpeMeHeM, BEICTPAUBaTh U Pealu30BHIBATh TPAEKTOPUIO
CaMOpPa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3uu (YK-6)

CopepxkaHue IPaKTUKU

Pazmen 1. TeOQeTquCKaH YacCTh: OIIEHKA COCTOSHUS W TEeHOEHIINK N3MEeHEeHUs Ha
HHPOKOMMVHHWKA-TMOHHOM DPBIHKE

PaccmoTpeTs ¥ TpoaHanu3rupoBaTh MpobieMaTHKy COBPEMEHHOTO COCTOSIHUS U HalpaBIeHUS
Pa3BUTUS TEJIEKOM-MYHUKALIMOHHBIX CUCTEM U CETEeM, BEISBUTH BO3MOXKHEIE HAIlpaBIeHUS AJIS
pa3paboTKM HOBHIX KOHI[ENIINM B MH(GO-KOMMYHHUKAIMAX B paMKax Hanucauus BKP.

Pasgen 2. TeopeTuyeckas 4acTh: COrIaCcOBaHUE TEMEI

CdhopmynupoBaTh HECKOIBKO TeM BKP u nmpefcTaBuTh OISl corflacoBaHus pykoBoputesnio BKP. B
pe3ynbTaTe cobece-moBaHUS BHIOpaTh U yTBEPAUTH TeMy BKP

Paspgen 3. [IpakTryeckas 4aCTb

[TomGop HeoOxomuMoit nuTepaTyprl. CocTaBieHKWe KaleH-JapHoro maaHa paboTs Hag BKP.
3anonHeHVe HHOUBUAAY-aJIbHOT'O HallpaBlIeHUs-3aiaHus Ha IPeqAuIlIOMHYIO0 IIPaK-TUKY.

OO1mas TPyA0EMKOCThb AUCIUIIINHEL
324 gac(os), 9 3ET

dopMa MpoMexKYTOYHOM aTTeCTalluU
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3auger

4. AuHOoTanus nporpammsel 'HA

«'ocydapcmeeHHas1t umozoeasi ammecmauusi»

Lenu 1 3a0a4yi OUCIIUILINHEI

Llenbio rocyiapCTBEHHOM UTOTOBOX aTTECTALNY SIBIISIETCS ONpPeneieHne
COOTBETCTBUS Pe3y/IbTaTOB OCBOEHUS CTYOeHTaMU OCHOBHOM IPo(ecCroHanbHON
00pa30BaTeIbHOM IIPOTrPaMMEI BEICIIIEr0 00pa30BaHus TpeOoBaHUIM pemeparbHOT0
rOCYyOapCTBEHHOTO 06pa3oBaTebHOro cTaHmapTa (mamee ®I'OC BO) mo HampaBIeHUIO
moarotoBky (cmernuanbHOCTH) «11.03.02 MHPOKOMMYHUKAIMOHHEIE TEXHOIOTUH U
CHCTEMBI CBSI3U», OPUEHTUPOBAHHOM Ha Ha CIEeOyIoIIe BUOL [eSITeIbHOCTH:.

MecTo gucuuniIvHe B CTPyKType OI1

B cooTBeTCTBUM C y4eOHBIM IIJITaHOM TOCylapCTBEHHAs UTOTOBas aTTeCTaIlUs
IIPOBOJXTCS B KOHIIE IIOCTIEOHEr0 rofa o0y4yeHus. [Ipu yCIoBHAU YCIIEITHOTO
IIPOXOXKAEHUS BCeX YCTAHOBIIEHHBIX BUOOB UTOTOBHIX aTTECTALIMOHHBIX MCIIBLITAHUH,
BXOMSIILIAX B UTOTOBYIO TOCYOApPCTBEHHYIO aTTECTAIINIO, BHIIYCKHUKY ITPHCBAUBAETCS
COOTBETCTBYIOIIas KBanupuKaius.

TpeboBaHus K pe3yIbTaTaM OCBOECHUS

[Tporpamma I'MA HanpaBieHa Ha OLIEHKY Pe3yIbTaTOB OCBOEHHUS 00y4aroImuMUCs
o0pa30oBaTeIbHOM TPOTPAaMMEI ¥ CTEIIEHU OBJIAAEHUS CIEOYIOIMIUMU
npodeccruoHanbHbIMU KoMneTeHIUIMHA (I1K):

B cootBetcTBuU ¢ OPT'OC:

- Crioco6GeH UCIIONIb30BaTh MOJI0KEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK X MaTeMaTUKHU
O pellleHus 3afay nHxkeHepHoU gesaTenbHOoCTH (OITK-1)

- Cioco0GeH caMOCTOSITEILHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBaHMS U UCII0Ib30BaATh
OCHOBHBIE ITpHEeMBI 00pab0TKH U NIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0eH TpUMEHSTh METOMH ITOMCKA, XpaHeHus:, 00pa00TKM, aHaIu3a U IPeiCTaBIIeHUs B
TpedyemMoM popmaTe nHGOPMAIUK U3 PA3IMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIONas Ipu
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaoHHOM 6e3omacHocTu (OITK-3)

- Cnoco0eH OHUMATh IIPUHITUIIE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
KCIIONIb30BaTh UX IJIS peleHus 3afad nmpodeccuoHanbHou gesatenbHocTy (OITK-4)

- CniocoOeH pa3pabaThBaTh alTOPUTMHEl M1 KOMIILIOTEPHBIE ITPOTPAMMBI, TIPUTOOHEIE [JIsT
npaktuyeckoro npuMmenenus (OITK-5)
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- Crioco6GeH OCyIIeCTBISATh MOHTaXK, Ha/lafIKy, HACTPOUKY, PETYIUPOBKY, OILITHYIO ITPOBEPKY
paboTOoCIIOCOOHOCTH, UCIIBITAHUS U CAAYY B 9KCIUIyaTalluI0 COOPYXKEHUU, CPEICTB U
obopynoBauus cereit (ITK-8)

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CETEM U CeTel nmepegaun JaHHBIX, BKI0Yast
CeTH Paiuof0CTyIa, CIIyTHUKOBHIX CHCTEM, KOMMYTAllMOHHEIX ITOACUCTEM U CETEBHIX IIJTAaTGOpM
(TIK-9)

- CriocobeH K c60py, 00paboTKe, pacipeneneHnio ¥ KOHTPOJIIO BEITOTHEHUS 3asBOK Ha
TEXTIOANEePKKY 000pyHOBaHUS C TIOMOIIbI0 UHPOKOMMYHUKAIIMOHHBIX CUCTEM ¥ 6a3 JaHHBIX
(TIK-10)

- CrtocoGHOCTE OCYIIECTBIIATE MOHTAXK, HACTPOMKY, PETYIUPOBKY TECTUPOBaHUE 000PYIOBaAHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX ITapaMeTpPOB PaO0Thl U UCIIBITAHUS
obopymoBaHus CBsI3u, oOecrieueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTPOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /MJIM UX COCTABJISIONIUX, YCTAHOBIIEHHBIM
3KCIIJTyaTalliOHHO-TexXHu4YeCcKuM HopMmaM (ITK-11)

- Crioco6GeH OCyIIeCTBISATh aAMUHUCTPHUPOBAHNE CETEBBIX MTOACUCTEM UH(POKOMMYHUKAIIMOHHBIX
cucTteM U /unu ux cocrapnsmomux (ITK-12)

- Cnoco0eH K agMUHUCTPHUPOBAHHUIO IIPOIIeCCa OLIEHKHU IIPOU3BOOUTEIbHOCTH ¥ KOHTPOJIS
HCII0Tb30BaHUS ¥ TPOU3BOAUTENILHOCTH CETEBHIX YCTPOMCTB, IPOTPAMMHOTO 00eCIeYeHnst
AH(POPMaLXOHHO-KOMMYHUKAIMOHHOM cucTeMHl (I1K-13)

- Crioco6eH K aiMUHUCTPUPOBAHUIO CpefiCTB o0ecrieueHusi 6€301MaCHOCTH yalIeHHOTO [IOCTyIIa
(omepallMOHHBEIX CUCTEM U CIIeIMaIu3uPOBaHHEIX MPOTOKOJ0B) (ITK-14)

- Crioco6eH K MTpOBEEeHNI0 PeTrIaMeHTHBIX Pab0T Ha CETEBBIX YCTPOMCTBAX U MIPOrPaMMHOM
obecrieyeHn THHOKOMMYHUKAIIMOHHON cucTeMsl (ITK-15)

- Crioco6eH TPOBOAUTH PACYETHI TI0 TPOEKTY CETeH, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KaK
CTaHOAPTHBEIX METONOB, IPHEMOB ¥ CPEICTB aBTOMATH3AIWH IIPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMbIX OPUTUHAIbHEIX TporpamMM (ITK-22)

- Crioco6GeH OCyIIEeCTBISATh MIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabdaThiBaeMbIX TPOEKTOB ¥ TEXHUYECKOW JOKYMEHTAIMU Ha
pasnuyHble HHPOKOMMYHUKAIIMOHHBIE 00BEKTH HAIllMOHAIBHBIM U MeXKIYHAPOOHEIM
CTaHJapTaM U TexHu4YecKuM peritameHTam (I1K-23)

- Cnoco0eH ompenensaTh MapaMeTPsl 0e30IacCHOCTH ¥ 3aIfUTH IPOTPAaMMHOT0 00eCIIedYeHnsT
ceTeBBIX yCTpouCTB (I1K-24)

- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHUE (9KCIIJTyaTalluio), BKII04Yasi OXpaHHbLIE
MEepPONIPHUITHS, IPOGUITAKTUIECKHE ¥ aBapUMHEIe H3MEPEHUSs, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONTHYECKUX U IJIEKTPHUYECKUX TPAKTOB TPAHCIOPTHEIX
ceTell cBA3U U ceTen goctymna ([1K-28)

- Crioco6eH K MPOEKTUPOBAaHUIO, CTPOUTENBCTBY U SKCIUIyaTalliid CTPYKTYPUPOBAHHBIX
KabOeJIbHBEIX CUCTEM IJIsI JIOKAIbHBEIX CETEeH CBSI3M, COBMEIIAIOIINX ONTUYECKHE U DJIEKTPUUYECKHUe
koMnoHeHTH! ([TK-29)

- CriocoGeH MPUMEHSTh ¥ paboTaTh C CUCTEMaMHU YIIPABIEHUS CETSIMU, YIUTELIBAS TJIaBHEIE
IIPUHIUIIE UX TOCTpoeHusd U pyHKImoHupoBauus (I1K-31)

- Crioco6eH MPUMEHSTh IPUHIUIUIIE 9KCIIyaTalluy CeTel CBSI3M, OCHOBHBIE METO/IbI aHATHM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMble CUCTEMbI CUTHAIU3ALUN U
IIPOTOKOJIbI, VYUTHIBATH COBPEMEHHEBIE HAIIPABIIEHUST PA3BUTHS TEJIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

- Crioco6eH oCyIIecTBISATh 000CHOBAHHBIN BLHIOOD ¥ aHANIM3 MaTEpPHAsoB, KOMIIOHEHTOB U
YCTPOUCTB [IJIsI CUCTEM TEJIEKOMMYHUKAIINH, BK/TI0Uast KOMIIOHEHTHI ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Goronuku u ontornHbopMmatukru (I1K-33)

- Crioco6eH K BHIOOPY ¥ aHAMU3y CTPYKTYPHBIX CXeM, HH(DOPMALMOHHBIX TEXHOIOTUH,
37IeMEHTHOU 0a3bl BEICOKOCKOPOCTHEIX OITHYECKHUX CUCTEM CBSI3H [JISI TPAHCIIOPTHBIX CETEH U
ceteii goctyna (I1K-34)
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- CnocobeH pa3pabaThBaTh TEXHUYECKHE TPEOOBAHMS M TEXHUYECKUE 3aJaHus mJIs
IIPOEKTUPOBaHUS 000PYIOBAHUS CeTe CBsI3U, 000CHOBLIBATH IIPOEKTHHIE PEILIEHUS /I CEeTeH
CBSI3U U COCTaBJIATh IIPOEKTHYIO JOKYMEHTALUIO B COOTBETCTBUU C AeucTBywwuMu 'OCTamu u
npasunamu (I1K-37)

- Cnoco6eH pa3pabaThBaTh KMUTAIIMOHHEIE MOIENI COBPEMEHHEIX IeTEPOTE€HHBIX CEeTEH CBSI3H
¥ UCCJIe0BaTh IPHUHIUIEI PYHKIMOHUPOBAHUS IMPOKOTO CIIEKTPa TeJIeKOMMYHHUKAIIMOHHBIX
TEeXHOJIOTHM U POoToK0I0B (ITK-38)

- Cnoco0GeH ITPOEKTHPOBATH BEPOSITHOCTHO-BPEMEHHBIE XapaKTePUCTHUKHU IIPOIIECCOB B
MH(POKOMMYHUKAIIMOHHLIX CHCTEMAaX U CETSX, aHaJIM3UPOBaTh MaTeMaTU4ECKHUE MOAETH U
METO[H pacyeTa HHPOKOMMYHUKAIMOHHEIX ceTed U cucteM ([1K-39)

- Crioco6GeH OCyIIeCTBIATh MIOMCK, KPUTUYECKUY aHANM3 ¥ CUHTE3 HH(DOPMALUU, TPUMEHSITh
CHCTEMHBIN TTOMXOI IS PEIeHUs MoCcTaBIeHHbX 3amayd (YK-1)

- Crioco6eH ompefensiTh KPYT 3ajayd B paMKax [TOCTaBIE€HHOM I U BHIOMpPATh ONTHMAaIbHEIE
CIIOCOOBI UX PEIIeHUs, UCXOOs U3 JeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCSI PECYPCOB U
orpannyenuit (YK-2)

- Crioco6GeH OCYIIeCTBISATh COLIMAIbHOE B3aUMOJIEMCTBYE ¥ Peaiu30BLIBATh CBOIO POJIb B
komaugme (YK-3)

- Crioco6GeH OCyIIeCTBISATH IeJIOBYI0 KOMMYHUKAIIMIO B YCTHOM U IIMCbMEHHOM ¢popMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoit ®emepanuy 1 MHOCTPaHHOM(bIX) s3bIKe(ax) (YK-4)

- Crioco6eH BOCIIpUHUMATh MEXKKYJIbTyPHOE pa3HooOpa3ue 0011ecTBa B COITMAIIbHO-
HCTOPUYECKOM, 3TU4ECKOM U punocodhckom KoHTeKcTax (YK-5)

- Crioco6eH ympaBisiTh CBOUM BpeMeHeM, BEICTPAUBaTh U PeaTu30BEIBATh TPAEKTOPUIO
CaMOPAa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3Hu (YK-6)

- CriocobeH moaepKuUBaTh NOIKHBIN YPOBEHD (GU3NUECKOM TOATOTOBIEHHOCTH IJIS
obecredyeHus IOJTHOLIEHHON COIIMaIbHOM U MpodecCcroHaIbHOU nestenbHoCcTH (YK-7)

- Cnoco0eH co3[aBaTh U MOANEPKUBATEL B IOBCEOHEBHOM KU3HU U B MPO(PeCCHOHATLHON
mesTeNnbHOCTH Oe30MacHbIe YCIIOBUS KU3HENeATeIbHOCTH IJIsi COXPaHEeHUs IIPUPONHON CPEe[Ibl,
obecIrieyeHust yCTOMYMBOTO Pa3BUTUS 00IIECTBA, B TOM YKCJIE IIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYaWHBIX CUTyalllil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

- Cnoco6GeH mpuHUMAaTh 000CHOBAHHBIE SKOHOMHYECKHE PEIIeHUs B PA3JIMYHBIX 00/1aCTsIX
xusnegesaTtensHocTtu (YK-9)

- Crioco6eH ¢popMUpPOBATh HETEPIIUMOE OTHOIIIEHHE K KOoppynuroHHoMy moBenenuio (YK-10)

CopepxkaHue

[TogroToBKa M 3aluTa BHITYCKHOM KBaTu(UKaAIMOHHON PaboTh

OG6r111ast TPYIOEMKOCTD MU CHUIIINHBL

216 gac(oB), 6 3ET
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