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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:

dbopMupoBaHUEe CHCTEMATU3UPOBAHHBIX 3HAHWM 00 OCHOBHBIX 3aKOHOMEPHOCTSX 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 U cpenHeBeKoBhIM Mup (V-XVBB.)

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» Kuesckoii Pycu. Kynbrypa PycuPoccun
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.)

Paspen 4. Poccud u mup B XIX - Hayane XX B.

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 B.

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, apxXUTEKTypa, IPUHIUIE PaboTh. MccnenoBane KOMIIOHEHTOB apXUTEKTYPHL
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
OBJIaf€HUS TIOCNIEAYIOUIMMY CIIeMaTbHEIMU TUCHUIIINHAMY Y4eOHOTOo IITaHa.

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. BRepenne. MeTonwl mpoenupoBanus. 3d MonenrpoBaHue.
[TpeomeT Kypca, ero pojib U 3HaYeHHe B ITOATOTOBKe NHKeHepa. MeTob

mpoelupoBaHus.LleHTpanbHOe U TapasielibHOe TPOeLpoBaHre U UX OCHOBHEIE
cBoiicTBa.CucTeMa AByX U TPEX IJIOCKOCTeH. 3d MofenupoBaHue.

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

[TousiTus 0 cTaH#gapTe U ctaHmapTu3anuu. Kateropuu crangaptoB. Ctangaptsel ECK]I:cocTas,
Knaccudukams, obo3navenusa.CtangapTel ECK]] Ha odopmieHre YepTeXKen:

dbopmaThl, MacmITabbl, TUHUY, MPUPTH depTexkHble. OhopMneHre 1 YepTexka.

Paspen 3. M3o0paxeHus.HaHneceHne pa3MepoB Ha YepTexkax.

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,
YCTIOBHBIE 3HAKM).
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Paspmen 4. YepTexu geTanen.
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 H300paxKeHusl pe3bObl Ha CTepXKHE U B OTBEPCTHH.

Paspen 5. KOHCTpPYKTOpCKas JOKYMeHTalus Ha cO0POYHYI0 eguHuIy.F1300paKeHns pa3bEMHBIX

1 Hepa3bhEMHBIX COeIMHEHUHN.
KoHCTpyKTOpCKast JOKyMeHTalus Ha COOPOYHYIO eWHUILY. Bumsl uepTexkeh u Ux Ha3HAYEHHUS.

COOopouHHIl YepTEXK: ColepKaHmne U TpeboBaHue K opopmnennto. CuenubukaIims:
Ha3HAYEeHUEUTIOPSAIOK3aIoIHeHUSI. BUOEl pa3bEMHBIX COeqUHeHUM, BUIbl HEpa3bEMHBIX
CoeqUHEeHUH.

Paspen 6. YTeHure U geTanupoBaHue YepTeka COOPOYHON eIUHUIIHL.

OO11ast METONMKA YTEHUS YepTexka COOPOYHOM eIUHUIILL. YUET YCIOBHOCTEN n300paxkeHus Ha
CcOOpPOYHHIX YepTexkax. [TocrneqoBaTeIbHOCTh YTEHUS M 0COOEHHOCTH OeTaipPOBaHUS.

Pasgen 7. CxeMbl 37IeKTpUYeCKue.

O61mue TpeOOBaHUS K BBHIIIOIHEHUIO 3JIEKTPUYECKHUX CXeM. [IpaBuia BHIIOTHEHUS
TIPUHIIUIIMAIBHEIX cXeM. [IpaBuiia BEIIOTHEHUS TTIEPEYHS 37IEMEHTOB.

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

3auet

b1.0.07 ®u3uka

Llenu ocBOeHUS OUCLIUIIIUHEL

Llensro npernogaBaHus AUCLHUIUINHEL « DU3UKa» SIBJIAETCH:
byHIaMeHTa/IbHAq IOATOTOBKA CTYAEHTOB 110 (pu3nke; GOpMUPOBaHNE HaBHIKOB UCIIOIb30BAHUS
OCHOBHBIX 3aKOHOB OUCIUIITIMHEL K PELIEHUI0 3a/ia4, CBI3aHHBIX C IPO(ECCUOHATbHON
LesaTeNNbHOCThI0; (GOPMUPOBaHNE Yy CTYOEHTOB HAyYHOTO MUPOBO33PEHUS, YMEHUS
aHa/IM3UPOBaTh U HaXOOUTh METOOH! pPellleHus ¢Gu3ndeckux npobieM, BOZHUKAOMINX B 0671acTH,
CBSI3aHHOM C MPO¢eCCUOHANTbHON NesTeIbHOCTbI0. AKTYalbHOCTh U3yUeHUs yueOHOM
OUCHMIIINHLI B PAMKaX OCHOBHOH ITpodecCcroHaIbHON 00pa30BaTeIbHON
IporpaMMEbl 00yCJIOB/IeHa HE00X0OUMOCTHI0 OCBOEHHUS CTYLEHTaMU OCHOBHBEIX 3aKOHOB
KJIaCCUYECKOU MEXaHUKH, IeKTPOAUHAMUKY; OCBOEHUE METONOB PELIeHNUST TUINYHEIX
bu3n4yecKux 3afay, U3ydeHuss MeTONOB IPoBeeHUs U 00paboTKU HU3UIECKOr0 SKCIIEPUMEHTa,
YTO [103BOJISIET OPMUPOBATh U pa3BUBaTh 00IenpodeccuoHaIbHEe KOMIETEHIINY OYAyIIero
CIenyanucTa.

MecTo pucuuniavHe B CTpyKType OI1
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Oucnunnuia «®usuka» 51.0.07 sBnsieTcss UCHUIIIMHON 00513aTEIbHON YacTH yueOHOTo
nJlaHa IMOATOTOBKY OaKanaBpuaTa o HampasneHuio «11.03.02 MHPoOKOMMyHUKAIIMOHHbBIE
TEXHOJIOTUU ¥ CUCTEMHI CBSI3U». M3yueHune TUCHUIINHE «OU3uKa» OCHOBBIBAaeTCS Ha 6a3e
3HAHUY, YMEHUU ¥ KOMIIETEHIIUM, [TOJIyUeHHbIX CTYOeHTaMu B XOle OCBOEHUS IIKOJIbHEIX
KYpCOB.

TpeboBaHUS K Pe3y/ibTaTaM OCBOEHHUS

[Iportecc u3y4yeHus: QUCLUUIIIMHE HallpaBjieH Ha (opMUpOBaHUE CIEYIOUMX KOMIIETeHIIUH:
B cooTBeTcTBUU ¢ PTOC:

- Crioco6GeH UCIIONIb30BATh MOJI0XKEHUS, 3aKOHEl 1 METOIEl €CTECTBEHHBIX HayK X MaTEMaTUKH [T
perenus 3agayd nHKeHepHoU mestenbHOCcTH (OITK-1)

- Cnoco6eH caMOCTOSITEJIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIe HCCIeN0OBAaHMS M UCII0Ib30BaTh
OCHOBHEHIE ITpHeMBl 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Crioco6GeH OCyIIeCTBIATh IOKMCK, KPUTUYECKUM aHANIM3 U CUHTEe3 HH(pOpMaLuu, TPUMEHSTh
CHCTEMHBIY TTOMXOI TS PellleHus MmocTaBneHHbX 3agayd (VK-1)

CopepxaHre OUCIUITINHEI

Paspgen 1. MexaHuKa

KuHeMaTnKa 1 fUHAMUKa MaTepuaJlbHOU TOUKY ¥ ITOCTYIATEIbHOTO ABUKEHUSI TBEPAOTro Tea.
PaboTa 1 MexaHHW4YecKas sHeprus. KuHemMaTrKa U JrHaMUKa BpallaTeIbHOTO ABUKEHUS. 3aKOHEI
coxpaHeHus: B MexaHuKe. OCHOBHI CIIeIIMAIbHOW TEOPUU OTHOCUTEILHOCTH.

Pazpgen 2. 9neKTpocTaThKa

OnekTpudeckuii 3apsn. 3akoH KynoHa. 9meKTpocTaTudecKoe 1ojie B Bakyyme. BekTop
HaIpPSA2KEeHHOCTH 3JIeKTpu4decKoro noinsi. CumoBsle MTUHUM. JIIEKTPOCTaTuYecKas TeopeMa ["aycca.
[ToTeHUMATbHEIN XapaKTep 3JIEKTPOCTAaTUYECKOTO MO, [IU3JIEKTPUKH B 3JIEKTPOCTAaTUYECKOM
nosie. [TIpOBOOHUKY B 9IEKTPOCTATUYECKOM T0JIe. DNEKTPOEMKOCTh IIPOBOOHKUKA U KOHIEHCATOopa.
OHeprus B3auMOJENCTBUS CUCTEMEI 3apSO0B. JHEPTHs 3apsIKEeHHOr0 KoHeHcaTopa. O6beMHas
IIJIOTHOCTb SHEPTUU 3NEKTPHUUECKOTO ITOJIS.

Pazpgen 3. SneKTpUYeCKUU TOK

ONeKTPHUUECKUY TOK. YCIIOBHE CYyIIeCTBOBaHUS TOKa. Cuia ToOKa. BEKTOp IJIOTHOCTHU TOKa.
YpaBHeHME HENIPePLIBHOCTU. 3aK0H OMa [7ig y4yacTka Ienu. 3akoH Oma B guddhepeHIranbHON
dbopme. CTopoHHME cunbl. 3aKoH OMa [J15 HeOJHOPOAHOT0 yYacTKa Ienu. 3akoH OMa AJ1sl TOJTHOU
nenu. 3aKoH [xoyns-JIeHla B HHTerpanbHou u auddepeHimanbHon dopmax. PaboTa ¥ MOIIHOCTD
3JIEKTPUYECKOTO TOKa.

Pasgen 4. MarauTHoe 1oje

MaruuTtHOe none. CUlbl, AeHCTBYOIIKE B MarHUTHOM II0JIe Ha ABUXKYIIUECS 3apSAbl U TOKHU.
PacueT MarHuUTHBIX T10JIeU C TOMOILIBI0 3aKOHa buo-Casapa-Jlamnaca. Teopema 'aycca nns
MarHUTHBIX IONiel. TeopeMa O MUPKYJISINN MarHUTHOTO TTOJISI B BaKyyme. Pa6oTa mpu
IepeMelleHUy BUTKa C TOKOM B IIOCTOSSHHOM MarHUTHOM I10Jie. MarHUTHEIE CBOKMCTBA BEIlECTBa.
Paspmen 5. 3meKTpoMarHeTu3m

fBneHue 571eKTPOMarHUTHOM MHAOYKUKK. 3aKoH Papapes O 5JIeKTPOMarHUTHOM MHOYKLIUH.
[TpaBuno Jlenua. fBnenve caMouHAYKUUU. UHAYKTUBHOCTE. TOKY IPU 3aMBEIKAHUU U pa3MBEIKaHUU
Ienu. JHePTusl MarHUTHOTO 1oJisi. O0beMHas MIOTHOCTh SHEPTHU MarHUTHOTOIOJIS. BuxpeBoe
anekTpudeckoe noje. Tok cmenleHus. CucTeMa ypaBHeHUM MakcBesia B UHTETpajbHOU U
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ouddepeHIanbHON GopMax.

Pasgen 6. KoneGaHus ¥ BOJTHE

['apMoHUYecKUe KonebaHUs U WX XxapakKTepucTuku. CroxeHue rapMOHAYECKUX KoneOaHUiA.
3aTyxatomue Kojebanusi. BeIHyKOeHHbIE KoJleOaHusa. 3aBUCUMOCTDb aMILIUTYAB ¥ Ga3bl
Kojie0aHuM OT YacTOTH. Pe3oHaHC.YIpyrre BosHbL. YpaBHeHUe Oeryiiel BOJIHLL. YpaBHEHUE
IManambepa. [IMOTHOCTH TOTOKA SHEPTHH, MHTEHCHBHOCTD YIIPYTroX BOIHEL. BekTop YMoBa.
CTosturie BOJIHBL. JJIEMEHTH aKyCTUKHU.JJIEKTPOMAarHUTHHIE BOTHEL. YpaBHeHUe [Janambepa fs
371eKTPOMAarHUTHOX BOJIHEL. CBOMCTBA 5JIEKTPOMArHUTHHIX BOJIH. [IJIOTHOCTE ITOTOKA SHEPTuu
371eKTPOMarHuTHOY BOJIHH (BEKTOP YMoBa - [loiiHTHHTA).

OO01ast TPymO0eMKOCThb AUCITUIIINHEL
396 gac(oB), 11 3ET
dopma IpOMEKYTOUHOU aTTECTAIIUU

DK3aMeH

b51.0.08 Buvicwass mamemamuka

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIIIMHEL « BRICIIAasi MaTeMaTUKa» SBIISIETCS:
(hopMupoBaHUEe 3HAHUM, YMEHUY U HaBLIKOB, II03BOJIAIOIINX ITPOBOJUTD
CaMOCTOSITEIbHBIM aHaIU3 MPo0ieM, BO3HUKAIOIINX B PA3TUYHEIX 001aCTsIX
podheCCUOoHATbHON OeSATENbHOCTH.

MecTo pucuuniuHe B CTpykType OI1

IOucnunnuHa «Bricimasg mateMatuka» b1.0.07 aBnsgeTcs 0a30BOM OUCLHHUIIIMHOHN IIUKIIA
yueOHOTO TMJiaHa NOATOTOBKM OakalaBpuaTa 0 HamnpaBrneHuio «11.03.02
NHDOKOMMYHUKAIIMOHHEIE TEXHOJIOTUU U CHUCTEMBI CBA3W». M3ydeHHWe OUCIUMIINHEL
«BricImas MaTeMaTHKa» OCHOBHIBAETCS Ha 0al3e 3HAHUM, YMEeHUU W KOMIIETEHIIUH,
IIOTy4YeHHBIX CTYAEHTaMHU B XO[I€ OCBOEHHUS IIKOIbHEIX KyPCOB.

TpeboBaHMS K pe3yabTaTaM OCBOEHHUS

[Tpouiecc n3ydeHus OUCUUIIIMHE HAllpaBieH Ha GOpMUPOBaHHE CIIeAyIOMINX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH MCIOIb30BATh MOJI0XKEHUS, 3aKOHBEI 1 METOIBEl €CTECTBEHHBIX HayK U MaTEMAaTUKU
OJIs pellleHus 3afay nHxeHepHoU mestenbHoCcTH (OITK-1)

CopepxkaHue OUCIUIIINHEI
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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

[lenpio mpenofaBaHus QUCLUIIIUHEL «dunocopus» IBIIETC:

M3y4eHne pa3BUTUS PuIocoPuy Kak HayKH; 3HAKOMCTBO C OCHOBHBEIMU
TEOPETUYECKUMU KOHIeNIUAMU Punocopuu, ¢ 6a30BEIMU IOHATUSIMU U TEPMUHAMU
dunocodpuu, c UCTOPUEN CTAHOBNIEHUS (HUITOCOPCKUAX HAayYHBIX CUCTEM, C BIUSTHUEM
¢dunocodry Ha MUPOBO33PEHUE YeJIOBEKA U Ha YeJI0BEYECKYI0 KyIbTyPy

MecTo pucuuniuHe B CTpykType OI1

Huciunnuza «®dunocopus» 51.0.10 gBasgeTcs ogHOM M3 OAUCIUNINH 0053aTEIbHOM
YacTH y4eOHOTO NJjlaHa NOATOTOBKM OaKajlaBpuaTa o HampaBieHuio «11.03.02
NHQOKOMMYHUKAIIMOHHEIE TEXHOJIOTUX M CHCTEMBI CBI3U». WCXOOHBIA YPOBEHb
3HAHUM U YMEHHUU, KOTOPLIMU AOJIXKeH 00jlagaTh CTyAEHT, MPUCTyNas K U3y4eHHUIO
OaHHOU OUCLUIIIMHEL, ONpefenseTcs M3ydeHneM TaKuX OUCLUIIINH, KakK «HMcTopus
(uctopust Poccun, BceoOIias UCTOPHUS)>.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Cioco0eH OCYIIECTBASAThL TOUCK, KPUTUUECKHM aHAIU3 U CUHTe3 NH(DOpMaIuy, MPUMEHATh
CHCTEeMHBIY MOAXO[ AT PelleHus MocTaBleHHbX 3agayd (YK-1)

- Cnoco0eH BOCIPHHUMATh MEeXKYIIbTYPHOE pa3Hoobpa3ue 00IIeCcTBa B COLMATIbHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodpckoM KoHTekCcTax (YK-5)

- Cnioco0eH yIpaBJIsTh CBOUM BPEMEHEM, BEICTPAUBATh U PEAIM30BHIBATh TPAEKTOPUIO
CaMOpa3BUTHUS Ha OCHOBE NIPUHITUIIOB 00pa30BaHus B TeueHue Bcert xkKu3Hu (YK-6)

CopepxkaHue OUCIUATIIHHEL

OBITUS U CYIIETO0, SIBIEHHOTO U siBNeHus. dumocodpus kak GyHOaMeHTalbHas HayKa: MECTO
dunocoduu cpepu Opyrux HaykK. Kputepuu HayuHoctu B punocodpuu. Pasmensl punocopuu:
OHTOJIOTHS, THOCEOJIOT S, SIIUCTEMOJIOTUS, 9TUKA, ICTETUKa, aKCUoyIorud, pumocodceras
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aHTPOIOJIOTUA U AP. KynbTypHO-UCTOpUYECKHE TUMB HGUI0CO(HCKUX CUCTEM: aHTUYHAS
dbunocodus, cpemHeBekoBas hunocodpusi, nHOUKCKasa ¢punocodus, Kutackas ¢punocodus,
dbunocodus panroHanuMa, GuIocobus SMINPHU3Ma, HEMEIIKUY KITaCCUYECKUN Ueann3M,
HMppanuoHann3M, IO3UTUBU3M, MaTepranu3M, GeHOMEHOJIOTHS, SK3UCTEHLIMAIU3M, U [IP.
MeTtombl GpunocoPpcKoro no3HaHus: pepaekcus, UHTPOCIEKINS, TOTUKa, TEPMEHEBTHUKA,
CeMUOTHKA, MTUHTBUCTUYECKUM aHalu3 MPOU3BeNeHN! KIIaCCUKOB pumocopun. 3apoxKaeHre
dbunocodpuu: reoOMeTpPUS ¥ aKCUOMaTUYECKUI METOM ITI03HaHMs, JTIOTUKA, IT033US U TeaTp,
opbuyeckue mMKOIH. [TepBrie ¢punocodckue mkonsl [IpeBHen ['peninn (DIOCOKPATUKY), UX UAEU
Y TIPEeNCTaBUTEMN.

Paspen 2. Coductsl u Cokpat. ®unocodus [1naToHa.

IessTenbHOCTh COGUCTOB ¥ CTAHOBJIEHKE JIOTUYECKOW MBICTH B ¢umocoduu. Bnusaue cohucton
Ha 001IeCTBEHHYIO, IOJIUTUYECKYIO U TYMaHUTapHYIO MBEICIIb B TOCcyAapcTBax [IpeBHeil ['pernun.
[TepeBopoT B ¢punocodru, CBI3aHHLIM C NeITeNbHOCTEI0 COKpaTa. ITUKA KaK MpaKTUYecKas
dunocodus. Metonr! punocodpun CokparTa: nuaneKTuKa (QHTUYHOE ONpPedeieHue) u
MaleBTHKa. [11aToH Kak yueHuK CoKpaTa U COKpaTU4YeCKHE IITKOJL. [ TaBHOE TTOHSATHE
dbunocoduu IInaTtoHa - 3Ug0C KaK CMBICIOBO# 06Uk Bemu. [uanoru [InaTtona. ITpo6iema
€IVHOI'0 ¥ MHOT'0T0, 1[eJIOr0 U YacTel, BeICIIUX ponoB. Huasor IlnaTtoHa «I'ocymapcTBO» Kak
TPYQ 9TUKH U MOMUTUYECKOU punocodpun. MpeanbHoe rocygapCcTBO U yTOnus. Mopemnb
HOearbHOr0 TOCYOapCTBa 1o II1aTOHY: TPU COCIIOBHS, TPHU H0OPOMETENH, BIACTh apUCTOKPATHUH.
OOpa3oBaHue 1 BOCIIUTaHUE B UfleallbHOM rocynapcTse [1naToHa.

P ADHCTOTENb ¥ TIEPUIIATETUK

ApucrtoTtesnp KaK y4eHUK U KPUTUK [11aToHa. ApUCTOTENb KaK CO3[aTeslb eBPOIIEMCKON HayKH.
Metogonoruyeckuii anmnapaT ApUCTOTeA: JIOTUKa U CUCTEMa KaTeropuu. TpaKTaThl KOpIyca
«Opranon». OTHOIIEHNE HayKU U «I1epBOM (Hunocopun» CoraacHo ApUCTOTEN0. YUeHUe 0
MHOT03HAYHOCTH CYIIEro ¥ 4eTHIPEX IPUUNHAX CYLIeCTBOBaHUS: (hopMajibHasl, MaTepuaibHas,
mesiTeNbHAs U lleneBasi. [uneMopduyeckuit mpuHIUNI B pumocodun: popmMa U MaTepHUs.
«Qu3nuKa» ApUCTOTeNs KaK HayKa O IeVCTBUU U [IBUXKEHUU B IpUpoOAe. [leliCTBHe-COCTOSHUE:
MIOHSATHE «3HEPTUU» COTTIAacHO ApucTtoTeno. [Tpob6neMul TpakTaTa ApuctoTrens «O gyie».
TpakTtaTel ApucToTesns 00 9TUKE U MOTUTHYECKON GUI0COPHH.

Pazpen 4. SnnuHUCTHYEeCKUEe U PUMCKHE QUIOCO(CKHE IITKOIHL.

dunocodckue MIKOJB 3JTMHUCTAYECKOTO ¥ PUMCKOTO IIE€PUOJ0B: KHHUKH, CKEIITUKY,
KUpeHauKH, CTOMKY, SIIUKYPEUIsl, MeIUOIIaTOHUKY, HEOTIJIAaTOHUKH.

Pasgen 5. CpenHeBekoBad pumocodus.

BrnusiHre MOHOTEMCTUYECKUX PEIUTHUH Ha pa3BUTHE eBPOIeNCcKon Gpunocopuu u HayKu.
CpenHeBekoBas Qpunocodpus KaK pelurnostHas gunocodpus. XpucTruaHCKas CpefHeBeKOBas
dunocodus: MaTPUCTUKA U CXONACTUKA. BIUsHUE HEONIaTOHUKOB Ha Pa3BUTHE CPEIHEBEKOBOM
XpUCTHAHCKOU punocodun. [Tepromgsl CX0MAaCTUKK: PAHHSS, BEICOKAS, TIO3THSS U «BTOPAs»
cxomnacTuku. [IpecTaBUTENM Pa3HBIX TIEPUOMIOB CXOJIACTUKY M OCOOEHHOCTH UX VUYEHUH.
CxomnacTuKa Kak pe3ynbTaT BIUSHUS apUCTOTeNN3Ma Ha Pa3BUTHE CPEIHEBEKOBOM
XPUCTHAHCKOM ¢punocopuu. Bompoc 06 «yHHBEPCATHUSIX» KaK CKBO3HOM BOIIPOC CXOTACTUKHU:
HOMUHAJKU3M U peanu3M. CxolaCTUKa U HayKa. [[najleKTHKa (CpeflHEBEKOBOE OINpefeNieHre) Kak
JIOTMKa CXO0JIaCTUYEeCKON HayKu. McnaMcKkas cpefHeBeKoBas punocodusi: «kanam» 1
«(anbcada». Bnusgaue HeomnaToHUYECKOU punocopuu u ¢punocopun ApucToTens Ha
HCIIaMCKYI0 CpeIHEBEKOBYIO (punocoduro.

P ®u g Uamgny n Kutag

dumnocodckast Meicib cTpaH BocToka: Mumus u KuTai. 3apoxneHre HHONNCKOM GUIocopcKomn
MBIC/TM B BeOUYECKHUI ITePHo], e€ pa3BUTHE B IIepHOMbl OpaxMaHu3Ma U Yrnauuiiag. [llects
WHOUKACKUX QumocodCKux MKOM (mapiilaHa): ora, CaMKXbsl, Hbss, BalIlleIliKa, afiBaiTa u
OBaiiTa-BeflaHTa, MypBa-MuMaHca. IlIkomna nokasra. ®unocodpckue UIKOIL Oyamu3Ma:
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BalbxallMKa, cayTpaHTHKA, MaiXbsIMKUKa, oradapa. 3apoxXaeHne KuTaucKol ¢pumocodhCckoi
MBICJIM U 9TI0Xa «CTa IIKOJ». «Jlao A3 I[3WHb» KaK IeHTPaIbHOEe PEIUru03H0-QUI0CcoPCKoe
NIPOM3BEeeHNSI KUTAUCKOU KynbTyphl. dunocodus koHPyLrancTea. Punocodpus gaocusma.
dunocodckue MKOIIE MUH-II35 (<IITKOJIa ©UMEH») U (P3-1135 («IIIKOJIa IETHUCTOB).

Pazmen 7. ®unocodus Bo3poxnenus u Hayana HoBoro BpeMeHH.

dunocoduss Bo3poxkaeHus U OTKPHITUS B MaTeMaTHKe, MeXaHUKe, aCTPOHOMUU. BnusgHue
HEOIIJTaTOHUKOB Ha ¢unocoduio snoxu Bospoxnenus. [IpeacraButenu ¢punocodpuu
Bo3poxpmeHust u 0CHOBHEBIE upuen. dumocodus Havyana HoBoro BpeMeHu 1 €€ 0CHOBHOM BOIIPOC -
KaKOBHI HauabHBEIE YCI0BUS NMO3HaHUA? Punocodrs pauroHanru3Ma, e€ IpefCTaBUTeNN U Uen:
Pene [Jexapt, bapyx (benenukr) CninHo3a, ['otdpun Bunsrensm Jleibuun. [lekapT 1 ero
«Pa3MeHInIeHus o mepBoi ¢punocopun». [lekapT u ero «Pa3MbIIIIEHU 0 MeTofe». YeTrpe
IIpaBuIa AJis «Hay4YHOTo yMa» coryiacHo [ekapTy. [IpoekT MaTeMaTu3anuu ¢punocopuu
cornacHo CriMHO3€: MOAYCH U aTpUOYTHL KaK reoMeTpus BegHou cyOcTanuuu. dunocopus
Jle#tOHMIIA: MOHAOOJOTUs U Teomunes. dunocoduss smnupuMa, €€ IPeCTaBUTENN U UNEHU:
®pencuc bakon, Tomac I'o66c, [Ix0H JIOKK. «HOBBIM OpraHOH» B3KOHA U y4eHUE 0 YETHIPEX
«H0JIaxX», MPeNSITCTBYIOIINX TO3HAHUIO. Y TUTUTapucTCKas ¢pumocodust Tomaca 'o66ca:
MIOHSITHE €eCTECTBEHHOTO U MCKYCCTBEHHOI'0 Tejla corjlacHo I'o66cy. AGcTparupoBaHue 1
MOHSITHE 3HaKa cornacHo [IXK. JIOKKy. PaHHUM aHTJIMICKUAN CEHCYyalu3M, ero IpeacTaBuTenu

P Hewmerlikad K nyeckasd @u s

TpancuenmenTanpHas punocodus M. Kanrta Kak crocob peueHus: yCaoBUM MMO3HAHUS:
KOMIIPOMHUCC MEeXAY paloHanu3MoM U sMnupu3MoM. dunocodpus KaHTa «JOKPUTHUECKOTO» U
«KPUTHAYECKOT0» IepruonoB. [lepBas «kpuTuka» Kanrta - «KpuTHKa 4uCTOTrO padyMa.
AmnpropHOe 3HaHUe B IIpefesiax ObITa: MOHATHE eHOMeHa (SIBIEHHUs) U «Belllx B cebe»,
HEeII03HaBaeMOCTh «Belll B cebe». Yuenue Kanta 0 CHHTETUYECKON ITI03HaBaATEILHOU
OesiTeIbHOCTH: allpUOpHBIE (POPMEI IPOCTPAHCTBA X BDEMEHHU B BOCIPUATHU, CUHTE3 YHACTOU
anmnepuenuuy. [IoHATHE TPAHCIIEHOEHTAIbHOTO U AMIUPUYECKOT0 CyOBEKTOB. [ToHSITHE
TPaHCLeHAEHTaIbHON UJIIIO3UN: ITapajioTu3Mbl M aHTUHOMUU. YeThpe aHTUHOMUY U YeThIpe
«Beu B cebe». CBoOoma Kak «Belllb B ce0e» 1 Kak IpefMeT IIPakKTHYecKoro pasyMa. «Kpuruka
IpaKTU4ecKoro padyma» M. Kanra u npobnema Hay4HOU 3TUKU. «KpHUTHUKa ClI0OCOOHOCTH
cyxpmenus» WM. Kanra u ero yuenue o 11eJ1eCo000pa3HOCTH. ICTeTUYeCKre KaTeropuu KaHra.
[ToHsiTHE TpaHCLEHIEHTAIbHOTO CyObeKTa Kak 06CKOHEYHOI'0 TOXKIECTBa COTJIaCcHO y4eHu:o U.
['. Quxte. «Haykoyuenue» u «DaKTH CO3HAHUA» KaK I'JIaBHLIE COUUHEHUS
TpaHCIeHIeHTanbHOro uneanu3ma duxre. TpaHclleHOeHTanbHasd Qumocopus 1. B. lllennuHra:
CyOBEKT-00bEeKTHOE €IUHCTBO U 00BEKT-CYObeKTHOE eIUHCTBO. [I0HATHE CIIEKYIATUBHOM
dunocodpuu. ITousiTue «Bceobiiero» cornacHo I'. B. ®. T'erento: eqUHCTBO KaK «TOXOECTBO C
€000l ¥ CO CBOEM IPOTHUBOIIOIOKHOCThIO»., « DEHOMEHOIOTUS qyXa» [eresis: MOHUMaHUe
cybcTaHIIMM Kak cyObeKkTa. [luanektuka 'erens: BceoOIiee, 0COOEHHOE, eMIUHUYHOE, CHSTHE,
IIepPBOE U BTOpPOE OTpUllaHue. «HayKa JTIOTUKU», « QHITMKIoNeaus GuinocohCKux HayK»,
«9CTeTUKa» - COYnHEHus ['erens, HaucaHHbIE B Pa3HOE BpeMs.

Paspen 9. dunocodus uppanuroHanuaMa, MaTepraaraMa U MapKCHU3Ma.

HppanuoHanyu3M KakK pa3pylleHne cucteMatudeckou gunocoduu: A. [llonenrayap, C.
Krepkerop, ®@. Huue. ®unocodust J1. Geitepbaxa Kak HauBHbIM MaTEPUATTU3M.
[uanekTUYeCKu U UCTOpUudecKuu Matepuanusm K. Mapkca u ®. JHressbca.

P 10. ®u us B Poccuu. Ou g XX BeK

dunocodckue ob6pa3oBaTenbHbEIe TPOrpaMMhl 6paTheB JInxymoB B CliaBSHO-TPEKO-TaTUHCKON
Axapemun, n ®eodunakra JIonaturckoro. M. B. JIoMoHOCOB Kak punocod u yuEHBIN.
ConuanbHo-nonutu4deckue B3rnsansl [1.4. Yaamaea. CaBsHOGUIBCTBO U claBIHOPUIEL: A.C.
XoMsakoB. [TousenanyectBo: ®. M. JTocToeBckuii, H. AkcakoB. [IOCTOEBCKMI KaK KPUTUK
HUTUJIA3Ma: POCCUMCKUY “ppauuoHanu3M. 3anagauyectso: M. A. I'epueH. Pycckas
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penuruo3Has ¢unocodus u punocodus «sceequucta»: B.C. ConoBrés, kKH. E.H. Tpybenko,
C.H. Tpy6emxkoit, C.JI. ®pank. Poccutickuit Mmapkcu3sm: I'.B. IInexanoB u B.W. JIeHuH.
Poccuiickoe HEOKaHTHHCTBO U poccuiickas henomenosnorus: I'. I'. [llmet. ®unocodus XX Beka
KakK IIPOAoIIKeHNe pPa3BUTUS uaei no3guen pumocopun XIX BeKa: HEOKAHTHAHCTBO, ITEPBHIX
MIO3UTUBU3M, SMIMPUOKPUTUIIN3M, MaTepHranusM, GeHoMeHoorusa. OCHOBHbEIE HallpaBIeHUS
dbunocodpuu XX BeKa, UX IPEeNCTaBUTENH, UOeu: GPeHOMEHONIOTHS, 3K3UCTEeHIINalbHas
dbunocodus, aHanuTudeckas Gunocodpus, HEOMO3UTHBU3M, GUITOCOPHUT XU METOIHI
IICUX0aHaI13a, IOCTIO3UTUBU3M, TOCTMOAePH. DeHOMeHOonorUs, HEeHOMEHOJIOTUYECKIUY METO
9. I'yccepnsa u peHOMeHONOrHUecKas punocodusa Hayku. DyHmaMeHTaIbHAs OHTONIOTUSA M.
Xaiigerrepa Kak pachopmanu3anusi GeHoMeHO0Ioruu. JK3ucTeHnnanbHas ¢umocodus: 2K.-I1.
Captp, A. Kamio, K. dcnepc. ®unocodus ncuxoananusa: 3. dpenim, 2K. JlakaH.
JIMHTBUCTHAYECKUN aHalIu3 U HEONO3UTUBUCTCKas punocodpus Hayku: P. Kapramn, M. Ilnuk, JI.
Butrenmret. [I0CTIO3UTHBU3M U Hay4YHbIE PEBOIIOLUY. [TOCTMONEPH U «KYJIbTYPHEIE
peBomonuu» XX BeKa.

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

JK3aMeH

b1.0.11 TeopemuueckKue 0CHO8bI 3/1eKMPOMEexXHUKU

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llenbio npenogaBaHus OQUCIIAIIIAHEL « TeopeTuYeCKrue OCHOBBI 91€KTPOTEXHUKM »
SIBJISIETCSI:

M3y4eHle OCHOBHBIX IIOHATHM, OIPefeIeHN U 3aKOHOB, KOTOPHIE IIUPOKO
MCTIOJIB3YIOTCS BO BCEX ITOCIIEAYIOIINX CIIeIIMaIbHBIX OUCIUIIINHAX. M3yueHne
«TeopeTruecKre OCHOBHI 3JIEKTPOTEXHUKKU» HaIlpaBIeHO Ha IIy00KOe ITOHWMaHue U
3HaAHNUE aHAIUTUYECKUX U YHCIEHHBIX METOMIOB, KOTOPhIE OMUCHIBAIOT IIPOIIECCH B
3JIEKTPHUUYECKUX LIeIIX aHaIoTroBeIX cucTeM. Kypc «TeopeTudeckue OCHOBEI
3JIEKTPOTEXHUKHN» TpPefHa3HauYeH TakXkKe OIS IMONyUYeHUsI 3HaHWM 110 PENIeHUI0
IIPAaKTUYECKUX 3aflayd, BO3HUKAIOIIWX B IPOIIECCE UCIIOIh30BaHUS COBEPIIEHHOTO
TeJIeKOMMYHHMKAIIMOHHOT0 000pymoBaHus. [uciuniria «TeopeTuyecKue OCHOBHI
3JIEKTPOTEXHUKHN» SIBAAETCS IIEePBOM OUCIUIIIMHOM, B KOTOPOU CTYAEHTH M3y4aloT
METOMBl aHa/In3a YCTPOUCTB 3JIEKTPO- ¥ paguocBsi3u. OHa HaXOOUTCS Ha CTHIKE
OUCIUIIINH, 00ecreunBammux 6a30Byi0 U CIelUaIbHYI0 IOATOTOBKY CTYOEHTOB.
Huciunnria «TeopeTuyecKue OCHOBH 9IEKTPOTEXHUKU» 00€CIIeUYrBaeT
dbopmupoBanue pyHmamMeHTa MOATOTOBKY OYOYyIIMX CIIENMaTACTOB U CO3[aeT
HeoOxomuMyto 0a3y OJIst YCIIEITHOTO OBIaAeHUs IIOCIeAYIOUIIMY CIeIaTbHEIMU
OUCIUIIIMHAMY Y4eOHOTo Ij1aHa.

MecTo pucuuniuHel B CTpykType OI1
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HucuunnuHa «TeopeTudeckue OCHOBH 31eKTpoTexHuku» 51.0.11 gBngeTcs ogHOU U3
ouCcHUNIuH 00s3aTeNbHasd 4YacTh y4eOHOTO IJlaHA IOATOTOBKM OaKajlaBpuaTa IIO
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
OUCIUIUIMH, KaK «Briclllags MaTeMaTuka»; «MHbopMaTuKa»; «®u3uka».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH MCIOIb30BATh MOJI0XKEHUS, 3aKOHBI 1 METOIbI €CTECTBEHHBIX HayK X MaTEMAaTUKU
O pellleHus 3afay nHxkeHepHou nestenbHoCcTH (OITK-1)

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

CopepxkaHue OUCIUIIINHEI

Pasmen 1. OcHOBHBIE IOHATHS, OOpeNeNeHns U 3aKOHLl TEOPUH SNIEKTPUYECKUX IeMen.
OnexkTpuueckad uemnb (I1), ameKTpUUECKUM TOK, SIEKTPUYECKOe HapsIKeHNe, SHEPrusd,

MOIITHOCTE. JIMHENHbIe U HEeJIMHEeNHbIe 9JIeKTpUYecKue nenu. [IpuHiun cynepno3unuuu. Mopgensb
1 cxeMbl L. AKTUBHBIE U ITaccuBHEIE 371eMeHTH 1. 3akoHw Kupxroda. [TocnemoBaTenbHOe U
MapaienbHOe COequHeHne 37ieMeHToB JL.

Pasgen 2. AHan¥3 NTMHEVWHBIX PE3UCTUBHBIX L.

Metopnbl aHanu3a JLI: MeTon SKBHBaJIEHTHHIX IIpeo0pa30BaHuii, METOM HAIOXKEHUS, METO],
TOKOB BETBEM, METO[] Y3JIOBBIX HAIPSIXKEHUN.

Pasmen 3. AHanu3 rapMoOHHYeCcKUX KoneOauuii B I1I.

PexXuM yCTaHOBUBIIHMXCS TapMOHMYECKUX KoyiebaHui B I1]. MrHoOBeHHAs ¥ CPeHHSIST MOIIHOCTD,
rapMoHu4Yeckue KojebaHus B aeMeHTax 1. CUMBOIMYECKUY METO] aHaI13a
YCTAHOBUBIIUXCS FapMOHUYecKUX KoneOauuii B J1. KoMmiekCHbIE COITPOTHUBIIEHUS U
IIPOBOAMMOCTH MaCCUBHAIX 371eMeHTOB 1. 3akonsl OMa u Kupxroda B KOMIITIEKCHOU dopMe.
KommnekcHas, cpegHss U peaKTUBHAs MOIITHOCTU. baaHC MOLIHOCTEN.

P 4. YacTOTHEIE XapaKTEePHUCTUKH

KommnekcHble mepegaTouynble GyHKIUM 1. AMINIUTYIHO-4aCTOTHEIE U ()a30-4aCTOTHEHIE
XapaKTePUCTUKU. Pe30HaHC HanpsiKeHUH B II0CIIeloBaTeIbHOM KonebaTeIbHOM KOHTYPE.
Paspen 5. Knaccuyeckuii METON aHAIK3a IePEX0OHEIX KoneOaHuH.,

YcraHoBuBIIKECS U epexonHble Konebanus B J1I. 3akoHbl KoMMYyTaluu. HayanbHbIE YCIOBHUS.
[TepexomHbie U CBOOOIHEIE KOJIeOAHUS B IIETIH C OMHUM PEaKTHBHBEIM 3J1eMEeHTOM. [lepexoaHbie
KoJyiebaHus B IOCIIeIOBaTeIbHOM KojiebaTeIbHOM KOHTYpE.

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL

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

3auer

b1.0.12 OpeaaHu3auus u ynpae/eHue npeonpusimusimu

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio IpenofaBaHus OUCHUILINHEL «OpraHu3alys U yIIpaBleHne

IPEONPUITUIMU» SIBIISETCS:
n3ydeHue TEOPETUYECKUX OCHOB U IOJTyUYeHue MPaKTUYeCKUX HaBLIKOB B 00/1acTu

OpraHU3alluY U YIIPABIEHUS MPEOIPUITUSIMY (OpraHu3alusiMu), IpuodpeTeHne
CTy[IleHTaMH{ KOMIIJIEKCHBEIX 3HaHUM O MIPUHIMIIaX U 3aKOHOMEPHOCTSIX
(GYHKIMOHUPOBAHUS OPraHu3allii KaK X035MCTBEHHOU CUCTEMBI, 0 METOgax
yIIpaBlIeHUS OesTeIbHOCTRIO U pecypcaMy OpraHu3alyy B L[eIsX MOBHIIIEHUS ee
3(pHEeKTUBHOCTH.

MecTo pucuuniavHe B CTpyKType OI1

Hucuunnvaa «OpraHusanus U ynpasjieHue npegnpusatuamMu» 51.0.13 aBnsgeTcsa ogHOU
M3 OUCHUIIINH 00s3aTelbHas 4acTh yueOHOIo IjlaHa IOATOTOBKU OakKajlaBpuaTa IIO
HanpasneHui0 «11.03.02 UHHOKOMMYHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBI3U».
VicxooHHY ypOBEeHb 3HAHWW M YMEHUU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTylasg K U3Y4YEHUI0 OAaHHOU OUCLUIMJINHBL, ONpefesisieTCs U3YUeHUEM TaKUux
OUCLUIIIKH, KakK «[IpaBoBefeHune»; «OKOJIOTUS.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIIEAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- CriocoGeH ompefieNsiTh KPyT 3afay B paMKax [T0CTaBIeHHOM 1€ 1 BRIOMpPATh ONTHMalbHBIE
CIIOCOOBI UX pEeIIeHUs], UCXOOs U3 JeMCTBYIOUIMX ITPaBOBLIX HOPM, NMEIOIIUXCS PECYPCOB 1
orpannyenui (YK-2)

- Crioco6GeH OCyIIeCTBISATh COLMANbHOE B3aUMOJIEMICTBYE M Peaii30BbIBaTh CBOIO POJIb B
koMmanze (YK-3)

- Cnoco0eH nTpuHUMAaTh 000CHOBAHHLIE SKOHOMHYECKHE PEIIeHUs B PA3JTUUHBIX 00/1aCTsIX
xkusbnenestenbuoctu (YK-9)

ComepxKaHne OUCIUIIINHEI

Pazgen 1. CymHOCTB M COoInepXKaHne OPraHr3alluy ¥ VIIPDABIIEHUA MMPEAIIPUATHEM
ITousaTue «yIIPaBJIEHHE>. B3anMOCBsI3b MOHATHUM «yIIPpaBJIEHHE» U «KMEHEI2KMEHT». anaBneHHe

KakK (1)YHKI.[I/IH U 1Ipormecc. Bupgwt ynpaBHeH‘-IeCKOI;I nedaTEeJIbHOCTHU. OcHOBHBIE d)YHKLII/II/I
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yIIpaBJIeHUs. YIIpaBjieHUE KaK UCKYCCTBO. YIIpaBJieHNUe KaK HayKa. YIIpaBlleHUe OpraHu3anuen
Kak ammapar yIpaBIeHus.

Paspen 2. TeopeTryecKkre OCHOBHL YIIPABIEHUS

OBomonusa yrnpaBieHdeckoul Meiciu B XX Beke. [IIkoyia Hay4yHOro ynpaBneHus. [IpuHIUIEL
HayuHoro MeHemxxMmeHTa @.Y. Teinopa. Knaccuueckas (aiMUHHACTpPaTUBHAS) 1IKONIa. Hay4uHble
npuHIUIH yrnpasiaeHus A.®anond. [1IKona yemoBeYeCKUX OTHOLIEHNH U TOBeeHUYEeCKUX HayK.
B3arnspbl Ha ypaBieHRe B paMKaX «3aMKHYTOK» CHUCTEMBI. JBOJIIOIUS TEOPETUUECKUX OCHOB
yIIpaBjeHUs BO BTOPOU MOJI0BHMHE XX BeKa. Teopuu MpUHATUSA PELIeHNN U KOITUYEeCTBEHHOT 0
noaxofa. CUTyallMOHHBIY ITOOXOM K yIIpaBieHui0. Teopus cTpaTeruu. Teopuu MHHOBAIUY U
JIAOepCTBa. B3rnsagel Ha yIpaBieHue B paMKaX «OTKPHITOW» CUCTeMbl. PopMupOBaHNE HOBBIX
[IPUHIUIIOB yIpaBieHus. [lelleHTpanu3alus CUCTEMHI yipaBiieHus. [lonulieHTpuYeckas
crucTeMa X0391iCTBOBaHUA. COIlMabHO OPUEHTUPOBaHHBIE CUCTEMEI.

Paspen 3. ComepxkaHue U 0COOEHHOCTH YIIPaBIEeHYECKON OesTeIbHOCTH. KBannbuKalmoHHbe
TpeOOBaHUA K MeHeIKepam

CyIIHOCTD yIIpaBlIeHU Kak AesITeIbHOCTU. XapaKTEepHBIE YePThl TPyAa MEHEIXKEPOB.
TBOpYecKuil XxapakTep yIpaBieH4eCcKoro Tpyga. OCHOBHOE cofepKaHUe TPy[da MeHeOKepPOoB.
CoctaB ¢yHKIME ypasneHus. TpeOoBaHus, IpeabsIBIseMble K TPodecCcHoHaTbHOM
KOMIleTeHIInM MeHemxkepaM. OCo6eHHOCTH Tpyna MeHenkepoB. Pojib MeHeIKepoB B
opraHu3aluy. Momenab COBpeMEHHOT'0 MeHekepa. Pa3menenue Tpyna B yrnpasnenuu. Oburue
(muHelHBIE) U QYHKIMOHAIBbHEE MeHenKeprl. CTPYKTYpHOE pa3felieHue Tpyha B yIpaBIeHUN.
BepTukanbHOe pa3pesieHue Tpyha. YPOBHU yIIpaBieHud. LleneBble OpUEHTUPE MeHeIKePOB
BepxHero ypoBHsA. OCHOBHBEIE (QYHKIINY MeHeIKePOB CPeqHero ypoBHs. [lIoTHOMOYHUS U
GyHKIIMU MeHe[KepoB IePBOro YPoBHA. [0pu30HTaNIbHOE pa3fenenne Tpyna. Kateropuu
yIpaBlieHYecKux paboTHUKOB. Koomepalus Tpyna B yIpaBilieHUN. MexXaHU3Mbl KOOTlepaluu
TpyOa B ynpaBienuu. KoopauHaius Tpyna B ypaBiaeHur. KomannHas paboTa B yIIpaBieHUH.
CyIIHOCTh NOHATUN «TPyNIa» U «kKoMaHAa». TUIIE IPYII B opraHu3anuu. [Ipeumyiectsa
T'PYIIOBEIX GopM opraHu3auuu Tpyna. IPGeKTUBHOCTD IPYIOBOM PabOTHL.

Pasgen 4. OCHOBHEIE TOHATHUA IIpOLiecca VIPaBIeHUs

CywHOCTS Ipoliecca ynpabieHus. CxeMa Iporecca NPpUHATUS YIIPaBIeHYeCKUX pelleHu.
CocTaBHbIE YaCTH IIpoliecca MPUHSATHS yIIpPaBlIeHUYeCKUX pelneHuil. [IoHaTus «mnpobaemMa» u
«BO3MOXKHOCTL>. [IpaBuna ¢hopmynupoBaHus mpobdaeM. CymHOCTs TPOOIEMHOM CUTYaIUH.
YyacTHUKY Tpollecca MpUHATHS pelnennii. CyObeKTH pelleHus. [IpenMyliiecTBa ¥ HeIOCTaTKH
MHOUBUAYaIbHBIX pelneHni. [I[penMyinecTBa ¥ HELOCTATKU I'PYIIIOBOTO IPUHATUS PEIIEHUN.
Bupel pelieHn B 3aBUCUMOCTH OT CTENEHU y4aCTUs IepCOHaNa opranu3auuu. [lousaTue
«yTpaBlieH4YeCcKoe pemieHue». TpeOoBaHUs, IPeObSABISIEMEIE K YIIPaBI€HUECKUM PEIIeHUIM.
dakTOpHI, OKa3bIBalOIINe BAUSHIE Ha yIIpaBlieHYecKue pemieHus. Knaccudukaims
yIIpaBlIeHUYECKUX pelleHuid. [I[porpaMmMupyeMble U HEIIPOrpaMMUPyeMbIe PEIIeHUs.

Pasgen 5. ba30Bble KOHIIENNWW ¥ METOOUKYN OIPUHATHAS YIIPABIeHYECKUX DEIIeHUN

Ba3oBrie KOHIIENIUY IIpoliecca MPUHATUS pelleHud. MHTYyUTUBHBIM MOAXO0M K MPUHSATHIO
peleHuy. PanyonanbHasg MOOENb IIpoliecca MPUHATHSA PelleHni. JTallbl IPolecca IPUHATUS
pelleHny B KI1aCCU4YeCKou Mofenu. llenu 1 KpuTepuu OLIeHKU AelCTBUU. Kputepuu-
OTPaHUYEHUS ¥ KPUTEPUU-ONTUMU3anuu. OrpaHuYeHUs B UCIIO/Ib30BaHUU PalliOHaIbHOU
MOZeNy NPUHATHSA pellleHni. AlbTepHaTUBHBIE MOLENIN IIpolLiecca MPUHATUS pelleHud. Mopaenb
OTpPaHNWYEHHOU pPaloOHaIbHOCTH. YIOBIETBOPUTENIBHOE pellleHre. PeTpocleKTuBHas MOLEb.
MeTonr! yipaBnenusi. O6IieHayYHble METOOB yIIpaBieHus. CUCTeMHBIN moaxon. KoMImekcHBIN
nogxon. MopenvpoBaHue. DKOHOMUKO-MaTeMaTUdYeCKUe METOObl. JKCIIEpUMEeHTUPOBaHME.
KoHKkpeTHO-uCTOPHYECKUH Moaxon. MeToOnl COIMOIOTUYECKUX UCCIIeqOBaHuK. MeTombl
yIpaBiieHus: QyHKIIMOHATBHEIMU ITOACUCTEMAMHU OPTraHu3anuy. MeTombl BEIITOTHEHUS O0IITIX
GbyHKUMY yIpaBieHusi. MeTonbl perieHus npooieM. [IpuyuHHO-CIIeCTBeHHAS JuarpaMma.
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MeTon HOMUHAIBHOU T'PYIINIOBOM TeXHUKHU. [JenbGUiCKUN MeTOM. MeTonq MO3roBOi aTakKH.
MeTon nepeBa pelIeHnn.

Paspen 6. [InaHvpoBaHue M CTpaTerus yiipaBleHusd NPeanpUITeM

CyImHOoCTh NJ1aHMpPOBaHUA B opranu3auuu. [[maHUpoBaHUe Kak Ipoliecc yipasieHus. CucremMa
IIJIAHOB OpraHu3anuy. BUALL JIaHOB OPraHU3alUy 110 AJIMTEILHOCTY IIJIAaHOBOT' 0 IIEPUOLA.
CoBpeMeHHEBIE TOOX0AH K CTpaTeTn4eCKOMY IIJTAaHMPOBAHUIO U €70 POIU. BUAEI [I7TaHOB 110
YPOBHSAM OPraHU3alMOHHOIO0 IIaHupoBaHus. Llenu opranu3auun. CyIIHOCTh KaTETOpUU
«MuUCccusi» oprausauui. [Ipasuna popMmynupoBanus Muccuu. [IoHATHE «CTpaTerudeckoe
BUpeHNne». OnpefeneHne MOHATUS «1eIn» opraHu3auuu. TpeboBaHUs, yIUTEHIBAEMEIE IIPU
pa3paboTke 1eseii. Kputepuu Knaccuduraiuy 1 rpynnupoBKY Lenel. [lepeBo nenen
opraHu3anuu. [IpUHIIUNIE TOCTPOEHUS fepeBa Lened. CucTeMa yIpaBaeHUs 110 LeJIIM.
[TpUHIKTIEL CUCTEMBI YIIPABIIEHUS 110 I[eNIIM. JTallbl IPoLiecca YIIPaBIeHUs 110 LesM.
KoHuenuus ynpaBieHus 10 pe3yabTaTaM. [IpenMyIiecTBa ¥ HEJOCTAaTKU CHCTEMBI YIIPaBIeHUS
o uensaM. CtpaTterus opranusanuu. OnpeneneHue MOHATUS CTPATETUU. OTalbl U 3JIEMEHTHI
MOMENU CTPAaTeruyecKoro ynpaBiieHus. AHanuTU4YecKas paboTa rmpu BeIOOpe ¥ 000CHOBAHUU
cTtpateruu opranusanuu. SWOT-ananu3 u matpuua BKI'. UHCTpyMeHTEl peanu3anuu
CTpaTeru4ecKux mjaaHoB.

P /. CTPYKT [IpPaBIeHUS MPEeONPUATUL

CTpyKTypa ynpaBieHus KaK 4aCTh OpraHU3alMOHHONW CTPYKTYPHl. B3aUMOCBSI3b MEXAY
OpraHu3allMOHHOU CTPYKTYPOU U CTPYKTYPOU yIpaBieHUs opraHu3anueii. OCHOBHBIE TOHATUS
CTPYKTYPHI yripaBieHus. CyIIHOCTb IOHATUM «IIOJTHOMOYUSA», OTBETCTBEHHOCThHY,
«JleJleTUPOBaHUE» U «BNNacTh». OCHOBHBIE XapaKTEPUCTUKYU CTPYKTYPHI yIpaBieHus. [IpuHIUIIBL
IIOCTPOEHMS CTPYKTYP yIIpaBiieHUs. TUIOBLIE TOOXOOBI K IIOCTPOEHUIO CTPYKTYP yIIPaBIeHUS.
®opMmupoBaHUe HepapXudeCcKuX CTPYKTYP yipasneHus. KoHuenius 6:10poKpaTHIeCcKOM
CTPYKTYpPHI yrpaBieHus. ®opMUpoBaHue OPraHUYEeCKUX CTPYKTYP yIpaBieHus. TpeboBaHuUs,
IIpenbsaBIisieMble K OpraHU3alMOHHEIM CTPYKTypaM yIpaBjieHus. MeTons! yIpaBileHus.
Opranu3alvOHHO-PACIOPAAUTESIbHEIE METOABL. DKOHOMUYECKUE MeTOAH. [IpaBOBEIe METOMHL.
CornpanbHO-IICUX0JIOTUYeCKUe MeToabl. CTUNIU ylIpaBjieHus. BUOEI CTPYKTYp yIIpaBlleHUS
opranu3zaiyei. ®akKTOpH], BIUSIONINE Ha BEIOOD BUAB CTPYKTYPH YIIPaBIeHUsI OpraHu3aliien.
Curtyanuonnsle (pakTophl Bei6opa. Pa3pmenenue paboT 1o ynpasiieHuIo. YPOBEHDb LIeHTPaIu3aluu
U JelleHTpanu3anuy. MexaHu3Mbl KOOpPAWHALKU. BUMBI CTPYKTYp yIpaBneHus. JIMHEHHO-
(GyHKIMOHANbHAS CTPYKTYypa ylpaBiieHus. [[MBU3MOHaIbHAsA CTPYKTypa YIIpaBIeHus.
[IpoekTHas CTPyKTypa ylpaBieHus. MaTpruuHas CTPyKTypa yIpaBlleHUs.

Pa3pen 8. OyHKIIMY MOTHBAIIMY B YIPABIEHUN IPEeONPUATHEM

CywHOCTh NOHATHUSA «MOTUBaLusA». OnpeneneHre MOTUBALUY KakK IIpoliecca. JTallbl Ipolecca
MoTuBauuu. OCHOBHBEIE TEOPHUU MOTHBAIMU. MoTuBaLus 1o notpedbHocTsaM. [Tupamuna
noTpebHOCTEl. Teopust MOTUBAIINY Yepe3 uepapxuto nmorpedbHocrerr A.Macnoy. Teopust Tpex
notpebHOCTel. [IByxbaKTOpHas Teopusi MOTUBaLMK. [ urneHndeckrue GakTopsl. ®aKTOPH!
MoTuBaluu. [IpoieccyanbHble TEOPUU MOTUBALMU. Teopusl oxXugaHuu. Teopus
CIIpaBedIuBOCTU. KOMIIIEKCHAS mpolleccyalbHas Teopusi MOTABaluu. OCHOBHBIE METO/IBI
MoTHuBaluu. [IpuHyXKOeHre Kak MeTo MOTHBaLuuu. CyIIIHOCTh BO3HArpaXkaeHUsI KakK MeToaa
MoTuBanuu. COMUIapHOCTh KaK METO[ MOTUBALMK. MeTOoN MOTHBAIUU IIPUCIIOCO0IeHe.
Cucrema HepepLIBHOTO 00y4eHus Kak (GaKTOp MOTHUBAIuKU. [IupamMuia pa3BUTHUSI HABEIKOB
MeHeqxkepa. CoBpeMeHHbIe TIOOXOOH K 00yueHunio MeHenkepos. [uddepennuarus obyueHus
MEHEeIXePOoB.

P OVHKIINY KOHTPOJIS Ha IPEINPUATUN

CyIIHOCTh KOHTPOJIA KaK yIIpaBlieHuYeCKOU fesaTenbHOCTH. KOHTPOIb Kak QyHKIUS Impolecca
ynpasnenusi. ®akTopsl, onpegensomre 3GPeKTUBHOCT KOHTPOJISA. JTallbl IPoIecca KOHTPOIIA.
Bupsl KOHTPOJS B oprauu3anuyu. CTpaTerndeCKul, TAKTUYECKUN U OIIePaTUBHBIM KOHTPOJb.
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[IpemBapUTeNbHBIN, TEKYIIUHN U 3aK/TIOYUTEIbHBIM KOHTPOJIb. Kiaccudukanus KOHTPOIA 110
GYHKUIHMOHANTBHEIM ofcucTeMaM. OCHOBHBEIE METOMIBI KOHTPOJIS B opraHu3aiuu. O6Ie MeToob!
KOHTPOJISl. beHYMapKuHT KaK METOA KOHTPOJIA B OpraHU3aluu. TOTaJbHBIN KOHTPOJIb KauyeCTBa
Y TOTaJIbHBIM MEHEIXXMEHT KauecTBa.

Pazpen 10. CyIIHOCTh, METOMOBI OIIEHKY U M3MepeHus 3GGOEeKTUBHOCTH YIIDaBIeHUS

CywmHOCTh «3(derTa» u «I3pdeKTuBHOCTH». [IoHATHE «3(DPEKTUBHOCTD yIIPABIEHUS».
Heob6xoguMocCTh OIleHKY 9(pPeKTUBHOCTHU yrpaBieHus. [Ioka3aTenn n3MeHeHUs
apdexTuBHOCTH ynpasneHus. OueHKa 3QpGeKTUBHOCTYA OpraHu3anuil 3aKpHITOTO TUTIA.
[Toka3zaTenu 3KOHOMUYECKOU 3PPeKTUBHOCTU. M3MepeHre 3(hPeKTUBHOCTH Ha OCHOBAHUY
OLIeHKM Ka4yeCTBa TPYHOBOM xku3HU. OlleHKa 3¢ (HeKTUBHOCTH OpraHU3aliii OTKPHITOTO TUIIA.
SddeKTHBHOE yIIpaBlieHNe OpraHu3alusIMy. 3alayil MeHeIKepoB 10 9PPEeKTUBHOMY
OllepaTUBHOMY (DYHKI[MOHMPOBAHUIO OpraHu3alri. 3agaduu MeHeIXKepoB 110 3)pPeKTUBHOMY
CTpaTern4eCckoMy pPas3BUTHUIO OPraHU3alUi.

O61mast TPYIOEMKOCTb MUCIUITTAHEL
108 gac(oB), 3 3ET
dopMa MPoOMeKYTOYHOM aTTeCTAllUN

3aueT

Bb1.0.13 Mamepuanasl 3/1eKMPOHHOU MEeXHUKU

Ilenu oCBOEHUST MUCLUIIIANHEL

Llenbio mpernomaBaHus QUCHUTIINHEL «MaTepuashbl 3JIEKTPOHHON TEXHUKU»
SIBIISIETCS:

M3yueHue CTPOEHUS ¥ CBOMCTB MaTepHasoB, Hauboee MPUMEHSIEMBIX B
pPaguoTEXHUKE, TIEKTPOHUKE U CMEXKHBIX 00/1acTaX, GOpMUPOBaHUE YMEHUN
IIPaBUILHOTO BEIOOpPA MaTepranbHOM 6a3kl I JOCTUKEHUS ITOCTaBIEHHBIX LIeJIeH.

MecTo pucuuniavHe B CTpykType OII1

Hucuunnuaa «MaTtepuanbl 371eKTpoHHOU TexHUKU» B1.0.13 sgBnseTcda ogHOU u3
OUCHUIININH 0043aTeNbHON YacTH y4eOHOTro IjaHa INOArOTOBKM OaKallaBpuaTa IO
HanpasneHu0 «11.03.02 UHHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMEI CBI3U».
VicxogHHY ypOBEHb 3HAHUUW M YMEHUU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IpuCTynasg K M3y4YeHUI0 JaHHOU OUCIUIJINHEL, ONpefessieTcsd U3ydeHHEeM TaKux
OUCLUIININH, KaK «Briciiag mMaTtematuka»; «Ousukar.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

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

- Cnoco0eH caMOCTOSTeIbHO IIPOBOOUTH 9KCIIePUMEHTaJIbHEIE UCCIIeJOBAHUS U UCIIONIb30BaTh
OCHOBHEIE ITpHUEMbI 06pa00TKY U MPeCTaBIeHNs MONTyYeHHbIX faHHbIX (OITK-2)

- CrmocobeH IpUMEeHSITh METO/IbI ITOMCKA, XpaHeHus, 06pa00TKY, aHaIu3a U IPeiCTaBIeHNUs B
TpebyemoM popmaTe nHGOPMAIUK U3 Pa3TUYHEIX UCTOYHUKOB U 6a3 JaHHAIX, cOOIIofas mpu
3TOM OCHOBHBIE TpebOoBaHUs HH(DOPMaIoHHoM 6e3omacHocTu (OITK-3)

CopepxkaHue OUCIUTIINHEL

P 1. Beepenue. HasHaueHue, K nduKalysd, CTpoOeHNe MaTepraaoB. 3aBUCUMOCTD
CTPOEHWS W CBOMCTB MaTEePHAJIIOB.

[TpemMeT OUCHMIIIMHE U ee 3aJavyi. Pomb MaTeprasioB B Pa3BUTHH 3JIEeMEHTAPHOU 0a3bl
anekTpoHuku. Ob1uMe CBeNeHUsI 0 CTPOEHUH TBEPOLIX Tell. XUMHUYecKas CBSI3b U BHYTPeHHEee
CTPOEHHUE, UX BIUSHNE Ha CBOMCTBA MaTepuanoB. OCHOBHBIE IIPENCTABIIEHUS O 30HHOK TEOPUHU
TBepabix Ten. Kimaccudukanus MaTeprasoB 91€KTPOHHON TEXHUKH.

Paspmen 2. [IpOBOTHUKOBLIE MATEPHAAITEL.

[Tpupofa 37MeKTPONPOBOIHOCTY MaTepuasnoB. Knaccudukaliys MpoBOIHNKOBEIX MaTEPUATIOB.
CTpyKTypa MeTaJljIoB U CIIJIaBOB. BiusgHue npuMecel Ha 3JIeKTPUYEeCKUe U 9KCIIyaTalliOHHbEIe
CBOKMCTBA. 3aBUCUMOCTD y[IEJIbHOTO COIIPOTUBIIEHUS OT TeMIepaTyphl. CBEPXIIPOBOOUMOCTb.
3aBUCUMOCTh CBOMCTB ITPOBOJHUKOB OT pa3MEPHBIX IapamMeTpoB. KOHTaKTHas pa3HOCTh
MOTeHIuanoB, TepMo-II1C u TepMoIaphI.

Pazpen 3. [TonynpoOBOOHUKOBEIE MAaTePHaIbL

Oco6eHHOCTH CTPOEHUS IONTYIIPOBOAHUKOBLIX MaTepuanoB. COOCTBEHHbBIE U TPUMECHEIE
MIOJIyIIPOBOAHUKY. TeMepaTypHas 3aBUCUMOCTh IPOBOAUMOCTH MIOIYIIPOBOTHUKOB. dPPeKT
Xona B MOTYIIPOBOOHUKOBLIX MaTepranax. i3MeHeHNe CBOMCTB MOTYITPOBOTHUKOBLIX
MaTepHaJioB B CUIILHOM 3JIEKTPUYecKoM 1ojie. OCHOBHBIE TIONTYIIPOBOMHUKOBEIE MAaTEPHAILL: UX
0cob6eHHOCTH, 0071aCTU IPUMEHEHU S, CIIOCOOHI IOTyYeHuU .

Pasgen 4. 91eKTPON30IILIMOHHBIE MaTEePUATIBI

[TonsTHE MONSpU3alvu. Bumbl monsipu3auuu AU31eKTPUKOB. OCHOBHEIE XapaKTEPUCTUKHU
OU3TEKTPUKOB (37IeKTPOIIPOBOIHOCTD, IUIIEKTPHYECKHe TOTepH, mpoboit). Kinaccudukarms
OUSBNIEKTPUYECKUX MaTepHuaioB. MeTOObl UCCIe0BaHUS OU3JIEKTPUKOB U ONIPEeNeNIeHus UxX
rmapaMeTpoB.

P MarHuTHBIE MaTepHaJIbl

Knaccudukaiys BemecTB 110 B3aUMOAEHUCTBUI0 C MarHUTHHIM IToJieM. [Ipupona MaraeTu3Ma
IIPUPOOHLIX M UCKYCCTBEHHBIX MaTepHuanoB. HaMaranuuBanue. MarHUTOMATKHAE U
MarHUTOTBEPIbIe MaTepuaskl. [[pyMeHeHe MaTHUTHBIX MaTePHUaoB.

Paspmen 6. Hopeiirne HanmpaBlIeHUS W TEHOEHIIUNA PA3BUTHSA SJIEKTPOTEXHUYECKOTO

MaTepHraioBeIeHH.
B0o3M0KHOCTH ITepexofia OT MUKPO- K HaHO9JIeKTpPOoHUKe. OCHOBHBIE TTOJI0KEHUST MOJIEKYIIPHON

9JIEKTPOHHUKH.

OO61mast TPYA0EeMKOCTD TUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOU aTTeCTAllUN

3auer
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Bb1.0.14 Teopus eeposimHocmeli u Mamemamu4eckasi cmamucmuka

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL « TeOpHs BEPOATHOCTEN M MaTeMaTHAYeCcKas
CTaTUCTUKA» SIBISETCS:

dbopMmupoBaHue pyHIaMeHTa MOATOTOBKY OyIyIIKUX CIEINaTuCTOB B 001aCTH
BBHICIIIEM MaTEeMaTUKH, a TaKXkKe, Co37laBaTh He00X0auMyto 0a3y AJIs YCIIEeIIHOT o
OBJIa€HUS TIOCNIEAYIOUIMMY CIIeIMaTbHEIMU TUCHUIIINHAMY y4eOHOTOo IITaHa.

MecTo pucuuniavHel B CTpykType OII

IOucuunnuHa «Teopusi BepOATHOCTEM U MaTeMaTudeckKas craTtucTuka» b1.0.12
SIBISI€TCSI OOHOM M3 OUCIUIIWH 00si3aTelbHAs 4acTh y4eOHOTO IJlaHa MOATOTOBKH
O6akanaBpuarta mo HampaBneHuio «11.03.02 UHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHUCTEMEHI CBsI3U». VICXOOHBIN YPOBEHb 3HAHUM U YMEHUM, KOTOPHIMM [OJIXKEH 00J1afaTh
CTY[EHT, IPUCTyIasd K U3yYEHUI0 JaHHOU OUCLHUIJINHBL, ONpefesseTcs U3ydeHueM
TAaKUX OUCIUIININH, KaK «BBICIIIas MaTeMaTHKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

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

- Crioco6GeH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHBI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMaTUKU
O pellleHus 3afay nHxkeHepHoU mestenbHOCTH (OITK-1)

CopepxkKaHue OUCIUIIINHEI

Paspen 1. Cny4aliHble COOBITHS
OCHOBHBIE TTOHSATHS TEOPUH BeposiTHOCTEM. COOBITHS. BeposiTHOCTE COOBITHS. CTAaTUCTUYECKUM

IIOAXO[ K OIIMCAHUIO CIy4YalHBIX gBJIeHUU. HermocpeaCcTBeHHOE ONpee/ieHre BePOSITHOCTEN.
SneMeHTH KOMOMHATOPUKH. Pa3aMellleHus, IepecTaHOBKY, couyeTaHus. Anrebpa COOBITHM.
AxCuOMHI Teopuy BeposTHOCTel. OCHOBHBIE TEOPEMBI TEOPUM BEPOSATHOCTEN: TeopeMa
CJI0OXKEHUS BEPOSITHOCTEN, TEOPEMA YMHOXKEHUS BEPOSITHOCTEM, (POopMyia IMOJTHOM BEPOSITHOCTH,
TeopeMa runote3 (hopmyia baiteca). ITocnenoBaTenbHOCTh HE3aBUCHMBIX UCIIBITAHUHM.
Pacnpenenenue IlyaccoHa. JIokanbHas U UHTerpajabHas TeopeMbl MyaBpa-Jlamnaca

Pasgen 2. CayyaliHble BeTUYUHE

[ICKpeTHBIE ClTy4aliHble BeIUYUHEL. Pacrpenenenue JUCKPETHOU CITy4alHOM BETMYHHEL.
HenpepriBHBIE CIydaiiHble BETUYUHBL. [[JIOTHOCTh ClTy4alHOU BeTUYUHBL. OYHKUIUS
pacrpenenenus. YUCI0Bbe XapaKTEPUCTUKU CITyYalHBIX BEIMYMH. MaTeMaTudecKoe
oXupaHue. MOMEHTHI BTOPOTO MOPsiKa. 3aKOH paBHOMEPHOU IJIOTHOCTU. 3aK0H [lyaccoHa.
OnmHOMepHOEe HOpMaJIbHOE paclipefieieHue.

P MHOTOMEDHEL YalHEIE BeTMYUHEL

CucTeMHl CTydallHBIX BEIUYUH (CIy4daliHble BeKTOpH). OyHKIMSA pacupeneneHus. Y CIOBHEE
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3aKOHHI paclpeneieHrs. 3aBUCHMbIe M He3aBUCUMEIE CIIyYallHble BeJIUYMHEL. YU CIIOBHIE
XapaKTEPUCTUKU CUCTEMBI ABYX CIy4YalHBIX BeIUUYUH. KOpPPenauoOHHbIM MOMEHT.
KoaddunuenTt koppensiuu. HopManbHBIM 3aKOH Ha IJI0CKOCTHA. BEpOSTHOCTD MOMagaHus B
0071aCTh IIPOX3BOILHON (DOPMEI.

Pasmen 4. [IpenenbHblE TEOPEMEL TEOPUHN BEPOSATHOCTEN

[TpemenbHBIE TEOPEMEI TEOPUHU BeposiTHOCTEM. HepaBeHCcTBO ebkIeBa. 3aK0OH OOIBIINX YHUCET.
Teopema Beprynnu. LleHTpanbHada npenesbHas TeopeMa

Paspmen 5. [Tlenun MapkoBa

OCHOBHBIE ITOHATHS TEOPUU CITydalHBIX IPOLeCcCOB. MapKoBCKHUe Iponecch. CBOKCTBA U
BEPOSITHBIE XapPaKTEePUCTUKU

Pasgen 6. MaTeMaTr4yeckas CTaTUCTHAKA

OcHOBHBIE 3afla¥l MaTeMaTUYeCKOM cTaTuCTuKK. CTaTucTudecKas GyHKIUS paclpeneieHus.
Cratuctuyeckut psn. I'ucrorpamma. O6paboTka oneiToB. OIEHKH [JIST MaTEMaTUYECKOTO
O0XHOaHUA U gucrepcuu. [loBepuTeIbHbe NHTEPBAJIB U JOBEPUTEIbHBIE BEPOSATHOCTH.
BripaBHUBaHME CTaTUCTAYECKUX PSAAOB. Kputepuu cornacus ([Tupcona, ®@uinepa, Konmoroposa,
CThIONEHTA).

Pazgen 7. MeTonbl n3y4YeHU CTATUCTUYECKUX 3aBUCHMOCTEN

[Toustue koppensuuu. OLeHKN TECHOTHI CBI3U. PerpeccuoHHbINM aHanu3. CTaTUCTUYECKUU
aHa/Iu3 MOOernen.

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

3auer

b1.0.15 KomnoHneHmbvl 3/1€KMPOHHOU MEXHUKU

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio mpenonaBaHus OUCHUIITUHE « KOMIIOHEHTH 37IEKTPOHHON TEXHUKU»
SIBIISIETCSI:

O3HAKOMJIEHHE C Ha3HayeHWEM, KilacCuduKalyrei ¥ OCHOBHBIMM ITapaMeTpaMu U
XapaKTepPUCTUKAaMU KOMIIOHEHTOB 3JIeKTPOHHOM TeXHUKH, 0003HaYeHUEM UX B
KOHCTPYKTOPCKOM TOKYMEHTaIIUH.

MecTo pucuuniuHel B CTpykType OI1

[IucuunnuHa «KoMIOHeHTH 31eKTpoHHOU TexHuKu» b1.0.15 aBnseTcs omHOU u3
OUCHUININH 0043aTeNbHOM YacTH y4eOHOro mjaHa INOArOTOBKM OaKajlaBpuaTa IO
HamnpaBneHuio «11.03.02 MaHpOKOMMYyHUKAIIMOHHLIE TEXHOIOTUYU U CACTEMEI CBSI3UY.
VicxogHHY ypOBeHb 3HAHWU M YMEHUU, KOTOPHIMU [OIXKeH obnagaTh CTYHOEHT,
IPUCTYyIIasd K M3yUYEHUIO0 NaHHOW OUCLUIIJIUHBE, ONpefeiseTcs M3Y4eHUEeM TaKHuXx
OVCIUILINH, KaK «Briclllag MaTeMaTuka»; «®usnuka».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHUS U UCII0Ib30BaTh
OCHOBHBIE ITpHEMHI 00Pab0TKY U IIPeCTaBIEHUS MONTyYeHHHIX JaHHBIX (OTIK-2)

- Cnoco0eH TPUMEHSITb METOMHI ITOMCKA, XpaHeHus:, 00pad0TKM, aHaIu3a U IPeICTaBlIeHUs B
TpebyeMoM popmaTe nHPOPMAIUK U3 PAa3TUUHLIX UICTOYHUKOB 1 0a3 JaHHHIX, COOIMoaas mpu
3TOM OCHOBHHIE TpeboBaHUS WHGOPMannoHHOM 6e3omacHocTu (OITK-3)

CopepxkaHue OUCIUATIINHEL

P 1 Ve CBeIeHUS KTPOHHBIX KOMIIOHEHTaX

OCHOBHBIE TUIIH 3JIEKTPOHHBIX KOMIIOHEHTOB. CTPYKTYpa apTUKYyJla KOMIOHEHTa. THUIIbI
YIIaKOBOK 3JIEKTPOHHBIX KOMIIOHEHTOB.

Paspmen 2. Pe3ucToph

Haznauenne. Knmaccudukanus. YcinoBHO-rpadudeckoe 0003HaUYeHHE B 3JIEKTPHYECKUX CXeMaX.
YcnoBHoe 0603HaUYeHWe B KOHCTPYKTOPCKOM NOKyMeHTaluu. bykBeHHO-1IMbpoBass MapKUPOBKa
pe3ucTopoB. LIBeToBast MapKUpPOBHKA. CTaHmAPTHBEIE 3HAYEHUS CONMMPOTHUBIIEHUN. MapKUPOBKa
YUTI PE3UCTOPA.

Paspmen 3. KoHIeHCaTODHI

Haznauenue. Knaccudukanus. YcinoBHo-rpadudeckoe 0003HaueHUE B 3JIEKTPUYECKUX CXeMaX.
O6o3HayeHNe KOHIEHCATOPOB B KOHCTPYKTOPCKOM MoKyMeHTaluu. CpaBHUTEIbHAS
XapakKTepUCTUKA KOHOEHCATOPOB (KepaMuyeCKuX. TaHTaI0BBIX, alllOMAHUEBEIX SMT-
KOH[IEHCATOPOB). Pa3aMeprl KOPIIyCcOB KOHAeHCaTOPOB. CTaHOapTHLIE 3HaYEeHUS EMKOCTH.
Pasgen 4. TparnchopMaTOphL ¥ APOCCENU

Haznauenne. Knaccudukanusi. YcnoBHo-rpadrudeckoe 06003HaueHUE B 3JIEKTPUYECKUX CXEMaX.
YcnoBHOe 0603HaYeHWe B KOHCTPYKTOPCKOW OOKyMeHTaluu. TUIlbl KOHCTPYKIUHI
TpaHCPOpPMaTOpOB.

Paspen 5. [1onyIpoBOOHUKOBEIE IUOIEI

Ha3znauenue. Knaccudukanuus. YcinoBHo-rpadudeckoe o603HaueHue B cxeMax. OCHOBHBIE
nmapaMeTphl. Tumsl KOpmycoB. CBETOOUOMEL.

Pasgen 6. TpaH3UCTOPHL

Ha3nauenue. YcnoBHO-Tpaduyeckoe obo3Hauenue. Knaccudukanus. Cucrtema
o603HauyeHus.OCHOBHEIE TTapAMeTPEI. THUITH KOPIIYCOB.

Paspen 7. UHTerpaabHble MUKPOCXEMEI

Tumnsl KopmycoB. TemnepaTypHble grana3oH npuMeHeHus C u ycioBHOe 0003HAYEHHE.

P KoMMyTallnOHHBI TPOUCTB

Hasnauenue. Knaccudukaius. YcnoBHo-Tpadudeckoe o6o3HaueHrne. OCHOBHBEIE TTapaMETPH.
Pene. ITepeknioyaTenu.Pa3bneMbI(COEIUHUTEIN)

OO1mas TpyA0EeMKOCThb AUCIUIIINHEL
72 4gac(oB), 2 3ET

dopma IPOMEXYTOUHOU aTTeCTallun
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3auger

b1.0.16 Mempoao2us,, cmaHdapmu3auus u cepmuukauus

e ocBOEHHUS TUCUUIIINHEL

Llenpio mpemomaBaHus QUCITUIIIUHLL « MeTPOJIOTHS, CTaHAapPTU3aIUsI U
cepTuGHUKAIUI» STBISIETCS:

obecneuenue TpeboBanui ['ocymapcTBeHHOro O6pa3oBaTENIbHOIO CTAHAPTA K
YPOBHIO ITOATOTOBKY OaKaaBPOB B 00/1aCTH METPOJIOTHH, CTAHOAPTU3AIIUN U
ceprudukaiyyu. Jucuumnimia «MeTpoIorus, CTAaHIAPTU3AIUSA ¥ CePTUDUKAIIII»
MOJIXKHa CII0COOCTBOBATDH PACIIMPEHHIO0 06IIero TeXHUYECKOT0 KPYro3opa CTYIeHTOB,
PA3BUTHIO UX TBOPUECKHUX CIIOCOOHOCTEH, YMEHHUIO TBOPUECKH IPUMEHSTh U
CaMOCTOSITEJIbHO TIOBHIIIIATh CBOY 3HAHMS.

Mecto pucuuniuse B CTpykType OI1

HucnunnuHa «MeTponorus, cTaHgapTu3anusa u ceptudpukauusa» b1.0.15 aBnsercs
OJHOY M3 OUCLUIIIKH 0043aTeIbHOW YacTy y4eOHOro IjlaHa IOATr0TOBKY OaKajaBpuaTa
o HanpaBneHuio «11.03.02 UHHOKOMMYHUKAIMOHHEIE TEXHOJIOTUU U CUCTEMBI CBSI3U».

VcxomHBIM ypOBeHb 3HAHUM U YMEHUU, KOTOPHIMU [OJXKeH obnagaTh CTYHEHT,
IPUCTYyIIasd K M3y4YEHUIO0 NaHHOW OUCLUIIJIUHBEI, ONpefeigseTcsd M3Y4eHUEM TaKHuX
OVCIUILIINH, KaK «Briclllag MaTeMaTuka»; «®usnuka».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH caMOCTOSITeIbHO MTPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIeNOBAHUS M UCIIOIb30BATh
OCHOBHEIE ITpHeMBI 00pa00TKHY U MPeACTaBIeHUS MOIyYeHHBIX faHHBIX (OITK-2)

CopepxkaHue OUCIUTIIMHEL

Pazgen 1. BeefeHne B QUCIHUIINIUHY.
Bepnenue B gucnunnuny. OnpepneneHre TEPMUHOB: METPOJIOTHS, TEXHUYECKOE PEryIupOBaHueE,

CTaHOAPTH3aLMS, IOATBEPXKAEHNEe COOTBETCTBUS, CepTudHuKanusi. 3HaueHue 3TuX o0nacTei
3HAHUS NpU pa3paboTKe, MIPOU3BOACTBE M SKCIUIyaTaIluU TeIEKOMMYHUKAIMOHHOTO
000pYyIOBAHUS U CPEMICTB U3MEPEHUH.

Pasmen 2. OCHOBEI METDPOJIOTUY ¥ TEOPUY ITOTPEITHOCTEMN.

OCHOBHBIE TEPMUHEI U OTIpefieIeHUs B 06J1aCTH METPOJIOruu. ['ocymapcTBeHHast CHCTeMa
obecmedyeHusT eQUHCTBA u3MepeHud. CucreMa egunui] Benuyud CH. Pa3MepHOCTH eqUHHII.
Bupel cpencTB u3MepeHuii. OTanoHL 1 padoune cpefcTsa uaMepenui. Kimaccudpukamms
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METOIOB U CpeficTB udMepeHuit. Knmaccudbukanuus morpemuocteii. CuCTeMaTU4eCKUe
norpewmHocTy. Cly4daliHble IOIPELIHOCTH, JOBEPUTENIbHAS BEPOSITHOCTh U OBEPUTEIIbHBIN
HHTepBas. Pe3ynbTraT U3MepeHus U ero MOrPelIHOCTh. [I0rpemHOCTy KOCBEHHBIX U3MEPEHUN.
CyMMupOBaHUe IOTpenrHocTel. HopMupyeMble MeTPOJIOTHYEeCKHe XapaKTePUCTUKYA CPELCTB
u3MepeHui. Kiaccrl TOYHOCTH CPeACTB u3MepeHuil. [1paBuia npeacraBieHus pPe3yabTaToB
usMepenuu. [IoHATHE HeoNpeneleHHOCTU pe3yIbTaTa U3MEPEeHUN.

Paspen 3. MiaMepuTenbHble TpeoOpa30BaTeN IEPEMEHHOI0 HAIPSIXKEHNWST ¥ TOKa. BombTMETDH

¥ aHaNIKW3aTOPHl CIEeKTPa.
W3mepuTenpHEE TPE0OPa30BaTEIH IIEPEMEHHOTO HAMIPSIXKEHUS ¥ TOKA. BONbTMETPH U

aHaJIM3aTOPHI CIIEKTpa.

Pa3pen 4. AHanoroBele ¥ HAQPOBLIE OCLUAIOrPAQEL.

HabGmiomenne, n3MepeHre U UCCIefoBaHue (POPMEI JIEKTPUYECKUX CUTHanoB. Knaccupukanus
ocuuiyiorpadoB. AHaNIOTOBEIE OCHUIIIOTPadH], TUIIOBas CTPYKTypHAs cxeMa, METPOJIOTUYeCKUe
XapakKTepUCTUKuU. ['eHepaToOpHl TIMHEVHOW pa3BepPTKYU (HENPEPLIBHOM, XKAYIIeH, 3aePKaHHO).
PexumM BHemHel pa3BepTku. Ociumnorpadpudeckue usMepenus. Lludposre ocuumnorpadsl,
CTPYKTYPHAs CXeMa, IPUHIUITE PaboTH, METPOJIOrHYECKIE XapaKTePUCTHUKY, IPEUMYIIeCcTBa
II0 CPaBHEHUIO C aHAJIOTOBEIMHU OCIUJIIOrpadamMu.

p (POBLIe U3MePEeHUd YaCTOTEHL, Iepy VHTEPBAIO0B BpeMeHU

MeTogs! U POBEIX U3MEPEHUY YaCTOTHOBPEMEHHEBIX TapaMeTPOB CUTHAJIOB: YaCTOTHI,
Ilepuona, UHTEPBaJIOB BpeMEeHHU, OTHOLIEHUS 4YaCTOT. CTPYKTYPHBIE CXEMEI 3JIEKTPOHHOCUYETHBIX
4acToTOMepoB. OnOpHEIE TeHepaTophl. MCTOYHUKY MOTPeIHOCTEN U UX HOPMUDPOBaHUe.

p HOBHEIE [IPUHITUIIE TEXHUYECKOT rynupoBaHud. OTeyeCTBeHHaAs

MeX[VH Hasg U MeXT TBeHHad CTaHpapTu3auud. [IogTBepXKIeHn TBETCTBUSA U
cepruduKaIms.

[TpaBOBEIE OCHOBHI TEXHUYECKOTO perynupoBanusi. OCHOBHbEIE IPUHIUIILL U TeOpeTUUecKas 0a3a
cTaHpapTu3auuu. Bunel craHgapToB. OTeyecTBeHHAas U MeXOyHapoaHasa CTaHIapTU3alus B
U3MepeHusX U TEXHOJIOTMYeCKUX Iipolieccax. Ponb cTaHmapTA3aliy B IIOBLHIIIEHUY Ka4eCTBa,
6e3011aCHOCTY ¥ KOHKYPEHTOCIIOCOOHOCTH IPONYKILINY, B Pa3BUTUHN HAYYHO-TEXHUYECKOTO U
9KOHOMUYECKOI0 COTpygHuYecTBa. CepTuduKanusg Kak popMa IOOTBEPKAEHNUSI COOTBETCTBHUS.
[TpaBOBEIE OCHOBBI, CUCTEMBI, CXEMBI U 3TAlbl cepTuduKauuu. OpraHel 10 CepTUPUKAINYT U UX
akkpenurtauus. Cepruduranus CpefCcTs U3MePEHUl, CPELCTB CBA3U, PafU03IeKTPOHHEIX
CPEe[CTB.

Pa3pen 7. ABToMaTu3aimg n3Meperani. UHQopMalnvoHHO-U3MepUTEeNbHBIEe CUCTeMEl. KOHTPOIIb
YCIIOBUY NIPOBeIeHNs U3MePEeHU (TeMIiepaTypa, IaBjleHne, BIaXXHOCTh).

HHbopMalinoHHO-U3MEPUTENIbHBIE CUCTEMEL. ABTOMAaTH3alis N3MepeHUl - OCHOBHEIE
HanpaBneHus. CTaHoapTU30BaHHbIE HHTEP(ENCH N3MepPUTENbHEIX cucTeM. MHTepderic MOK
625 u ero moguduxanuu (GPIB, HP-IB, IEEE-488). «BupTyanbHble» CpefCTBa U3MEPEHU.

O61mast TPYIOEMKOCTb MUCIUITTAHEL
108 gac(oB), 3 3ET
dopMa MPoOMeKYTOYHOM aTTeCTalluN

3aueT
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b1.0.17 Teopemuueckue 0CHO8bI paduomexHuUKu

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHEL « TeopeTudecKre OCHOBH PafUOTEXHUKNA»
SIBIIIETCS:

OcBoeHME OCHOB TEOPHUH JeTEePMUHNPOBAHHEIX CUTHAIOB, METOMOB aHAIKU3a
JIMHEWHBIX ¥ HEJIMHEWHBIX 1eTlel, IPUHIUIIOB IIOCTPOEeHUS U PYHKIIMOHUPOBaHUS
Pa3IUYHBIX YCTPOUCTB, UCIONIb3YEMEIX B COCTaBe PAJUOTEXHUYECKHAX CACTEM.

MecTo pucuuniavHel B CTpykType OII

HucuunnuHa «TeopeTrdecKre OCHOBH papguoTexHuku» B51.0.19 aBnsercs ogHOU U3
OUCHUIIINH 00513aTeIbHOM YacTy I[UKja y4e0HOro IjlaHa OATOTOBKY OGakanaBpuaTa 110
HanpaBneHuio «11.03.02 UHGHOKOMMYyHUKALIMOHHBIE TEXHOJIOTUX U CUCTEMBI CBSI3U».
VicxooHHY ypOBEHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasg K U3Y4YEHUI0 JAaHHOU OUCLUMJINHBL, ONpefesisieTCs U3YUEeHUEM TaKux
OUCLUIIIMH, KaK «TeopeTudyeCKrue OCHOBHL 9JIEKTPOTEXHUKM»; «Teopusi BepOATHOCTEU U
MaTeMaTH4ecKas CTaTUCTUKa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH UCIIOIb30BaTh IOJI0KEHUS, 3aKOHBI U METOABI €CTECTBEHHBIX HayK U MaTeMaTUKHU
OJ1d pelleHud 3afayd nHxKeHepHoU gesaTenbHOCTH (OIIK-1)

- Cnoco0eH caMOCTOSITEIbHO IIPOBOUTH SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS U UCIIOIb30BaTh
OCHOBHBIE ITpHEMHI 00Pab0TKY U IIPeCTaBIEHUS MONTyYeHHEIX JaHHBIX (OTIK-2)

CopepxkaHue OUCIUTIIMHEL

Pasgen 1. PagnoTexHru4YecKre CUTHAIBL U YCTPOMCTBA.
PaguoTrexuunueckue curHasbl. Paguorexunueckue Lenu. PaguoTexHudyecKrue CUCTEMEI.

Knaccudukanuus paguoTexundeckux cucteM. CTPYKTypHas cxeMa CUCTEMEI Tepefadu
nHpopmanuu. ITpobmemsl obecrneyenns: 93PpGeKTUBHOCTH PATUOTEXHUYECKUX CUCTEM

P 2. CBOMCTB TEPMUHVPOBAHHEIX CUTHAJIOB

MareMmaTuyecKre MOIenu CUrHanoB. MaTteMaTudeckrue Momenu curianoB. Kimaccudukamnus
CUTHaJOoB.Yupasnsawiye (Mmogynupyouu34e). BbBICOKOYaCTOTHEIE HEMOAYIMPOBAHHEIE
CUTHaJBl. MomynupoBaHHBIE CUTHAH (paguoCUTHaEL). [IpuMephl HEKOTOPHIX CUTHAJIOB,
HCIIOJIb3YEMBIX B PagUOTEXHUKE. XapaKTePUCTUKU CUTHANIOB. ['eoMeTpruYeCcKre METOOEL B
TEOPUHU CUTHAIOB

Pasmen 3. CrieKTpanbHBIA ¥ KOPPENANNOHHBIN aHaIl3 CUTHAJIOB

O6o6mennsii psan @ypbe. CucTeMa OpTOroHaNbHEIX GyHKIMM U psig Oypre. CBoiicTBa
00001mmenHOoTO0 psifa Pypbe. [apMOHMYECKH CIIEKTPaIbHEIA aHANTKM3 TePUOOUYECKUX CUTHAJIOB.
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Tpuronomerpudeckas ¢popma psga Oypre. CrieKTphl YETHHIX U HEYETHHIX CUTHAJIOB.
KommnnekcHas popma psaga Pypee. ['padrueckoe npencTaBieHe CIeKTpa IepUOgAIYEeCKOT0
CUTHasa. [apMOHWYECKUM CIIeKTPaJIbHEIM aHalu3 HEIePUOANYEeCKUX CUTHaJIOB. ClleKTpabHas
XapakKTEPUCTUKA HEIIePUOAUYECKUX CUTHAJIOB. AMIIIUTYOHBLIM U (ha30BBIA CIIEKTPH
HelepuogndecKoro curtasna. CrekTpasbHas IMJIOTHOCTb YETHOTO U HEUETHOI'0 CUTHAJIOB.
OTnuyus crieKTpa NepuoguyecKoro CUrHaja OT CIeKTpa HeepUuOaudeCcKoro CUrHaa.
CoiicTBa npeobpa3oBanus ®ypre. OnpeneneHne CIeKTPOB HEKOTOPHIX CUTHaIOB. CIIEKTP
K0JI0K071000pa3Horo (rayccoBa) uMnyibca. CeKTpasnbHas MIOTHOCTE - QYHKIUU. CIIeKTp
GYHKIMY eIUHUYHOI0 CKadka. CIIeKTp IIOCTOSTHHOTO BO BpeMeHU curHana. CekTp
KOMIIJIEKCHOM 3KCTHOHEHTH. CIIeKTp rapMOHNYECKOro curHana. CreKkrpasnbHas II0THOCTh
IIPSIMOYTOJIBHOTO BUAEOUMITyIbca. CrieKTpasbHas IJI0THOCTh IIPOM3BOJIBHOIO IEPUOANYECKOTO
curHana. CuekTpanbHas IJIOTHOCTh CUTHAaNa BUOa Sin X/x. KoppensiuoHHbI aHali3 CUTHAJIOB.
O6mue nonoxenus. CBOWCTBa aBTOKOPPEISALAOHHON (PYHKIMU. ABTOKOPPEIANNOHHAA (PYHKIUS
IIePUONYECKOT0 CUTHAIA. ABTOKOPPENIIIMOHHAsA GYHKIMS CUTHANIOB C IUCKPETHOU
CTPYKTYypou. BlauMokoppensinnoHHast QyHKIIKUS CUTHAIOB. [IpeicTaBneHue IePuOgUIECKOro
CUTHaJa. DHEPTeTUYECKUY CIIEKTP U aBTOKOPPEIAIMOHHAsA QYHKIUS CUTHaNa. [JuCKpeTu3anus
¥ BOCCTAHOBJIEHME CUTHAJIOB [0 TeopeMe 0TCUeTOB. TeopeMa KoTenbHUKOBa. [JUCKpEeTA3aLUSA
CUTHAaJIa C KOHEYHOM OIUTENIbHOCTHI0. CIIEKTp OUCKPETU3UPOBAHHOIO0 CUTHAJIa

P 4 Ve CBeIeHUs HOCUTHaIax

Paguocursansl ¢ aMIIUTYOHOM MOAYJISLKEN. AMITUTYAHO-MOOY/TMPOBaHHEIE CUTHAJIHL.
CroexTpasnbHEY aHanu3 AM-cursanos. BeKTopHOe npefcTaBiieHre CUTHala C aMIUIUTYIHOU
Mopynsauuen. JHepretuka AM-curnana. banancHas aMIIuTyaHas Moaynsanusg. OgHOIOI0CHasS
Mopnyanusi. PaguocurHarel ¢ yriaoBoi Mopynsamnue. O6mue cBefieHust 00 YyII0BOW MOTYJISIINHN.
da3zoBas monynauusa. YactoTHasa Monynanus. CleKTpalbHbIM aHalu3 CUTHAJIOB C YIJI0BOU
MOZOynsALyen. YrioBasd MOOYJIALMS [IOJIMTaPMOHNYECKUM curHanoM. CpaBHEHME aMIIJIATYIHOU,
($ha30Boii ¥ YACTOTHOU MOAynAnui. UMIynbCHass MOAYIALUs. BUAsl UMIIYIbCHOU MOMYISIIVN.
CnekTp KonebGanuit nmpu AUM. MiMmynbcHO-KofoBas (udpoBast) MOOyISALKs. Y3KOII0IOCHEIE
curHasnsl. O61rue cBegeHus: 00 Y3KOIOIOCHEIX CUTHaNaX. AHaIUTU4YeCKUY curHan. CBOMCTBa
aHAJIUTUYECKOr0 CUTHaIa

Pasgen 5. JInHeliHbBIe PAaINOTEXHUYECKHE IIeTU U UX XapPaKTEePHUCTUKH

JInHeliHbIE pafiHOTEXHUYECKHUE 1IeNU U UX XapaKTepucTuku OO1Ire CBeOeHUS 0 TMHENHbBIX
menssx. OCHOBHBIE XapaKTEePUCTUKY JTUHENHHIX 11enel. XapaKTepPUCTHUKH B YaCTOTHOM 00/1acTH.
BpeMeHHbIE xapakKTepuCcTuKU. [Iuddeperupynias 1 UHTErpupyoas Iemnu.
Ouddepennupyiomas nens. MaTerpupymomas mnemnb. PuabTp HUKHUX 9acTOT. [lapaienbHbIN
KoJyiebaTenbHEIM KOHTYD. Ycunutenu. [IIupoKOmoNIOCHbIHM YCUTUATEb. PE30HAHCHBIN YCUTTUTEb.
JIuHelHbIE PAIMOTEXHUYECKHE LIeNH C 00paTHOM CBA3bI0. YacTOTHAs XapaKTePUCTHKA IIETIH C
oOpaTHOU cBa3bI0. CTabunu3anus KoapduimenTa ycunenus. Koppekiusa aMIiuTygHo-
YaCTOTHOM XapaKTepUCTUKHU. [lofaBneHre HeMMHENHBIX UCKaXKEeHUU. YCTOMYUBOCTD LIETIer C
00paTHOM CBSI3bIO.

Pasgen 6. MeTonbl aHann3a TMHEWHBIX IEeTIen

[TocTaHOBKa 3agayu. TouHblE METOILI aHANIK3a NTUHENHBIX 1eneil. Kimaccuyeckuii MeTof.
CnekTpanbHEN MeTon. BpemenHo# MeTon. IIpubnuKeHHEIe METOMIL aHAIM3a THHEWHEIX IeTel.
[TpubnuKeHHbIM CIIeKTPAIbHEIM MeTom. MeTo[ KOMIIEKCHOM orubaroieii. MeTon MIHOBEHHOM
4acTOTH. [IpoxoxkaeHre aMIIIUTYIHO-MOY/IMPOBAaHHOTO CUTHAJIA Yepe3 U301upaTelbHYIO IeTlb
Pazpen 7. HenuHelVHBIe pagioTeXHUYeCKe IIe U MEeTONOBl UX aHaln3a

CBoiicTBa U XapaKTePUCTUKY HEJIMHEHHEIX 1erel. CIIocoOB! almmpoKCUMaIM XapaKTePUCTUK
HEJIMHEWHBIX 3JIEMEHTOB. ANIIIPOKCUMALUS CTEIIEHHBIM IIOJIMHOMOM. KyCcO4YHO-TMHenHas
anmmpoKCcuMaIiis. MeToabl aHaIKu3a HeMMHeWHEIX 1ernei. Obiee pelleHre 3agadyy aHalIn3a
HenmmHeWHOoU 1enu. OnpeneneHne CIIeKTpa TOKa B HEIMHEUMHOMU I[eIIH IIPU CTEIIeHHOU
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aNmIpPOKCUMAaIINY XapaKTePUCTUKY. | apMOHNYECKUM CUTHAJI Ha BXOlle. burapMoHu4YeCKumu
cursas Ha Bxoge. Onpefenesue ClieKTpa TOKa B HEJIMHEUHOU LIENU IIPU KYCOYHO-JIMHEUHOU
anmnpoKCUMAalU XapaKTePUCTUKHI

Pasmen 8. HenvHeliHble Tpeo6pa30BaHUs CUTHAIIOB

HenuneliHoe pe30HaHCHOe YCUJIEHNUE CUTHAJIOB. YCUJIEHUE B TMHENHOM peXuMe. YCuaeHue B
HeJIMHEWHOM pexkuMe. YMHOXKEeHNe YaCcTOThl. AMINIUTYAHasd Momy nsius. O0mre cBegeHus 06
aMIIUTYOHOU Mopynsiuuu. CxeMa U peXrUMbl PaO0Thl aMITUTYJHOTO MOIYJISITOPA.
XapaKTepUCTUKUA aMIJIUTYTHOTO0 MOZY/IATOpa. bamaHCHBIM aMIIUTyIHBIA MOOYJISATOP.
AMnnutynHoe meTeKTupoBaHue. O01Me CBeNeHUs 0 JeTEKTUPOBAaHUU. AMIITUTYIHbIN IETEKTOP.
Brinpsamnenue Konebauui. OOIIe CBefeHus 0 BHIPAMUTENAX. CXeMbl BEIIIPSIMUTEIIEHN.
Yrnosast mopynsanusi. O61Iie IPUHLIKIE TIOJTy4eHHs CUTHAJIOB C YTI0BoX Mopynsuueli. ®a3oBrie
MOAYJIATOPEL. YaCTOTHBIE MOOYIATOPEL. [leTeKTUpOBaHKe CUTHAJIOB C YTJI0BOU MOAYJIALUEH.
OO11re MTPUHLIKIIE JeTEKTHPOBAHUS CUTHAJIOB C YTIIOBOM Mopaymsiueli. ®a30Bble JETEKTOPHL.
YacToTHHBIE IeTEKTOPHL. [Ipeobpa3oBaHue YaCTOTHL. [IPUHIIUIIE TPeo0pa30BaHUsT YaCTOTHI.
CxeMbl mpeobpa3oBaTesiell Y4acTOTHI

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

3aueT

b1.0.18 CxemomexHuka

ITenu oCBOEHUST MUCLUIIIAHEL

Llenpio mpenofgaBaHus QUCHUIIIUHEL «CXeMOTEXHUKA» SBJISIETC:

M3y4eHle U 0CBOEHNE METOOOB pean3alii COBPEMEHHBIX CXEMOTEXHUYECKUX
peleHu 1 0COOEHHOCTE! IMTOCTPOEHMSI CXeM aHaJIOTOBHIX ¥ aHAJIOT0-IIU(POBLIX
3JIEKTPOHHBIX YCTPOMCTB, OCYIIECTBIISIONIUX YCUIeHNe, mpeobpa3oBaHue U
(buIbTPaI0 CUTHANOB.

MecTo pucuuniuHe B CTpykType OI1

IOucnunnnHa «CxeMmoTrexHuka» 51.0.19 aBnseTcs omHON M3 OUCIUIIINH 00s3aTelbHas
YacTh y4eOHOTO IJlaHa IOATOTOBKM OaKallaBpuaTa 1o HampaBieHuio «11.03.02
NHQOKOMMYHUKAIIMOHHBIE TEXHOJIOTUX M CHCTEMHI CBSI3uU». WCXOOHBIA YPOBEHb
3HAHUM U YMEHHUU, KOTOPLIMHU AOIXKeH 00jlagaTh CTYAEHT, MPUCTyNas K U3y4eHUI0
OAaHHOW OWCLUIIIAHE, ONpenesseTcsd M3ydYeHHEeM TaKWX OUCHUNIHNH, KaK «Teopus
3JIEKTPUUECKOU CBA3U»; «DJIEKTPONUTaHUE YCTPOUCTB U CUCTEM TEJIEKOMMYHUKAIAN».

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

- Crioco6eH caMOCTOSITeIbHO ITPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAaHUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEeMBI 00pa00TKY U MIpeiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Crioco6eH MOHUMATh MIPUHIUIIE PAOOTE COBPEMEHHBIX UHGOPMAIIMOHHBIX TEXHOJIOTUH U
HCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuonanbHon mestenbHocTy (OITK-4)

CopepxkaHue OUCIUIIINHEI

Paspen 1. OCHOBHEIE TeXHHYECKHe II0Ka3aTeNld YCUTUTEIbHBIX YCTPOUCTB
HasHaueHue u KinaccuuKalis aHaIOTOBLIX YCTPOMCTB yCuIeHus 1 npeobpa3oBaHus CUTHATIOB.

[Tponecc ycuneHus, CTpyKTypHas CXeMa yCUJIUTes, 9KBUBaJIeHTHBIE CXEMbI HICTOYHUKOB
curHasa u Harpy3ku. OmnucaHue B Y4aCTOTHOM U BpeMeHHOM o0nacTax. KoadgduimeHT nepegaun
10 HaNIPSKEHHUI0, TOKY, MOLIHOCTU. BXOgHOE U BEIXOOHOE COIPOTUBIIEHUS aKTUBHOIO
YeTheIpexnonocHuKa. KoadpduimenT HenuHenHbIX ncKaxeHud. AUX u @YX KoapdunuenTa
ycunenusd. [lepexogHas xapaKTEpPUCTUKA YCUTUTENIS U ee UCKaXKEeHU.

Pa3pen 2. OKBUBaeHTHEIE CXeMBI U YCUIeHNe CUTHalla

HneanbHble aKTHBHBIE YETHIPEXIIOTIOCHUKY. 3aBUCUMbIE UCTOUHUKY KaK MOJeIu TPaH3UCTOPOB
¥ OTNEpPAlMOHHBIX ycunuTenerd. CxeMOTeXHUYeCKas peann3alus 3aBUCUMBIX UCTOUHUKOB.
CxeMbl BKITIOUEHMSI, 3aMEIeHNs, 9KBUBaJIeHTHbIE ITapaMeTPhl M MaTPHUIILl OUTIOIIPHBIX 1
MI0JIEBBIX TPAH3UCTOPOB. YaCTOTHBIE ¥ BpEMEHHbIE XapaKTEePUCTUKU YCUTUTETIEH, UX
B3aMMOCBs3b. CxeMa 3aMelleHusT TPAaH3UCTOPHOT0 KacKafa ¢ OOIIMM SMUTTEPOM, OBIIIM
KOJIJIEKTOPOM, 001r1e#t 6a30i. CxeMbl 3aMeleHusT KAaCKaloB Ha IOJIEBRIX TPAH3UCTOPAX.
BrnusHue napa3uTHEIX eMKOCTEHM Ha YaCTOTHBIE XapaKTEPUCTUKY ycuneHus. Idhdekt Mumnnepa.
MHOrokacKafiHble CXeMbl YCUIUTE el Ha OUIIOITPHEIX U MTOJIEBHIX TPaH3KUCTOpax. Koppekius
YaCTOTHBIX XapaKTEePUCTUK.

P THas CBS3b B KTPOHHBIX YCTPOUCTBAX

Omnpepenenue, BUOH 00paTHOM CBSI3U, CTPYKTypHas cxeMa ycunutens ¢ OC. KonuuecTBeHHas
ouenka OC. IleTneBoe ycuneHue. YaCTOTHBIE XapaKTEPUCTUKM IIETIIEBOr0 ycuneHus. [louaTue
ycrouguBoctu ycunutensa ¢ OC. Kputepuii HavikBucta. [luarpammsl bope. 3anacsl
ycrouryuBocTu. MakcumanbHas OOC. Bnusgaue OC Ha BHeIIHUE U BHYTPEHHUE LIyMbl 1
HeJIMHeWHbIe UCKaXeHus. YacToTHEIe XapakTepucTuky ycunurensd ¢ OC. Onpenenenue
BXOHOT'O U BBRIXOHOTO compoTuBnenust ycunutens ¢ OC. Crtabunusanus pabodeit TOYKY C
TIOMOII[bIO OTPULIATEIbHOM 00paTHOM CBA3U. OMUTTEPHASA U KOJJIEKTOPHAs CTaOunIu3aIus.
Paspen 4. ®yHKIIMOHaIbHBIE V3Bl HA Oa3e 37IeKTPOHHAIX CXEM

Ha3naueHue, CBOKCTBa U CTPYKTYpa MHTETPAIbHOT'O ONIEPAllMOHHOTO YCUIUTENIA.
[TpunnunuansHas cxema OY. BxogHoi muddepeHnnanbHbi Kackan. KackomHas cxeMa.
TokoBoe 3epkao. YIpoleHHas 5KBUBaJIeHTHas CXxeMa 3aMelleHHs ONepanuoOHHOT0 YCUIUTENS.
Pacuet cxem Ha OY B fuamna3oHe HU3KUX 4acTOT. YacToTHEIEe XapakTepuctuku OY. Koppekuus
YaCTOTHHIX XapakTepucTtuk, Bnusaue OOC. UHTerpaTop, ouddepeHIaTop, CyMMaTop.
Kommapartop Ha 6a3e OY. Henunetineie amemenTH B e OOC OY. [Ipenu3noHHbIN
BHIIPSIMUTE]Tb, TMKOBLIM IETEKTOP CUTHAJIOB, CXeMa BHIOOPKU-XpaHeHUs. JlorapudMudeckui u
9KCITOHEHIIMaIbHbIM YCUNMUTEb. [IepeMHOKUTENb CUTHANIOB. CXxeMa BLIOOPKU-XPaHEHUS 1
aHaJoro-uu¢ppPoOBOro MpeodpPa3oBaHuUs.

OO1mas TPyA0EMKOCTD AUCIUIIIMHEL
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108 gac(oB), 3 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auet. KypcoBoil IPOEKT

B1.0.19 MukponpoueccopHble ycmpolcmeda

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio mpemnofaBaHus OUCHUTIIMHEL « MUKDPOIIPOIIECCOPHBIE YCTPOMCTBa»
SIBIISIETCS:

dbopMupoBaHue y CTyIeHTOB ITpodeCcCHoHabHOW KOMIIETEHIINY B 0071acTH
MHUKPOIIPOIIECCOPHAIX YCTPOMUCTB, YTO IO3BOJIUT UM ITPOEKTUPOBATh YCTPOMCTBA I1000M
CTeleHU CII0KHOCTHA COBPEMEHHLIMU METOJIaMHU.

MecTo pucuuniuHe B CTpykType OI1

HucuunnuHa «MuxkpomnpoueccopHsie yctpouctBa» B1.0.19 gBnsercsa omHOU U3
OUCHUININH 0043aTeNbHOM YacTH y4eOHOro mjaHa INOArOTOBKM OaKallaBpuaTa IO
HamnpaBneHuio «11.03.02 MH)OKOMMYyHUKAIIMOHHLIE TEXHOIOTUYU U CACTEMEI CBS3U».
VicxooHHY ypOBeHb 3HAHWW M YMEHUU, KOTOPHIMU [OIXKeH obOnagaTh CTYHEHT,
IPUCTYyIIasd K M3yUYEHUIO0 NaHHOW OUCLUIIJIUHBE, ONpefeNigseTcs M3Y4eHUEeM TaKHuX
nucIunul, Kak «MHpopMaTuKa»; «KOMIOHEHTH 371€KTPOHHOU TEXHUKU».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH TOHUMATh IPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUHN U
HCIIONIb30BaTh WX [IJIST pellleHus 3amay npodeccuoHanbHol gestenbHocTy (OITK-4)

CopepxkaHue OUCIUATIIHHEL

Paspen 1. Beenenue
CoBpeMeHHas 37ieMeHTHas 6a3a MUKPOIPOLeCCOPHOM TexHUKU. OCHOBHEIE CTPYKTYpHL BHC.
Knaccuduxkaius nuppoBeX YCTPOUCTB

P 2. KoMOUHAIMOHHEIE 1TU BEI TPOMCTB
Omnpepenenue KILY. OCHOBHBIE IPUHLIUIIEI CHHTE3A.
P I1 BAaTEJILHOCTHRIE 11 BEI TPOMCTB

Omnpepenenue I111Y. OcHoBHBIE CTPYKTYpPHI [TLY. KoHeuHnble aBTOMATHL. POJIb KOHEUHBIX
aBTOMATOB B CXeMaxX MUKPOIIPOLIECCOPHBIX YCTPOUCTB.

Paspmen 4. MuKponpoIleccopHas CUCTEMA.
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CTpyKTypa MUKPOIIPOLIECCOPHOM CUCTEMBI. TUIIH apXUTEKTYPEl MUKPOIIPOI[ECCOPHBIX CUCTEM.

Paspmen 5. YcTpoyicTBa NaMATH.
CTpyKTypa naMsATHd MUKPOIPOIIECCOPHOU CUCTEMBI. THIIBI TaMSATH.

Pasgen 6. MUKDOIIPOIIECCOPHL.
Tumel apxuTeKTypsl MUKpoIporeccopoB. CTpykTypa RISC-niporeccopa.

Pa3pen 7. YcTpoiicTBa BBOOA-BEIBOLA.
OcHoBHbIe mpuHLIUIE 00MeHa. CTpykTypa USB.

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

3aueT

b1.0.20 Couuonoeus

e ocBOEHUS OUCUUIIINHEL

Llenpio mpenofaBaHust QUCIUIIINHE « COLUOIIOTUSI» SIBJISIETCS:

BocnuTaHue OTBETCTBEHHBIX YJIEHOB 00I[€CTBa, IIOHUMAIOIIUX CBOE MECTO B
COLIMaNbHOU CUCTEME, CTIOCOOHBIX 6/1aroycTpanuBaTh COLUANbHYIO, 9KOHOMUYECKYIO,
TIOJIUTUYECKYIO, KYJIbTYPHYIO CPENy U CO3HATeIbHO pelllaTh 3afjauu 00I1eCcTBEHHO-
MCTOPUYECKOTO 3HAYEHMUS.

MecTo pucuuniavHel B CTpykType OI1

Oucnunnuua «Comuosnorus» 51.0.20 aBisgeTcs OOHOM M3 OUCIUIIINH 00s3aTEeIbHOMI
yacTH y4eOHOTO IJlaHa IOATOTOBKM OaKajaBpuaTa 0 HampaBieHuio «11.03.02
VHDOKOMMYHUKaLlMOHHbE TEXHOJIOTUM U CHCTEMHl CBSI3U». MCXOOHBIN ypPOBEHbD
3HAHUM U YMEHUU, KOTOPLIMU MOJIXKeH o0jlagaTh CTYNEHT, MPUCTYIas K U3yYEeHUIO
NaHHOW OUCUMIIINHEL, ONpefenseTcs u3ydeHneM TakKuX OUCLHUIIINH, KaK «Ounocopus».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crtoco6GeH OCyIIeCTBIATh CONMAIbHOE B3aUMOMIECTBIE U Pealnu30BhIBaTL CBOI POJIb B
koMmaHnge (YK-3)

- Crioco6eH BOCIIpHHUMATh MeXKYNIbTYpHOE pa3HooOpa3ue o0IIecTBa B COLUANBHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodckom koHTekcTax (YK-5)

- CriocoGeH (popMUpOBaTh HETEPIIUMOE OTHOIIEHNE K KOppynuroHHoMy noBefeHuo (YK-10)
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CopepxkaHue OUCIUIIINHEI

Pasgen 1. MecTo conmonoruu B cucremMe Hayk. [IpenMer, MeTo[, aKTYaIbHOCTh
COLIMOIOTAYECKOI'0 MCCIIeJOBAHMUSI.

MecTo conumonoruu B CuCTeMe Hayk. [IpeIMeT COLKMOIOTUYeCKOro UCCIeOBaHU: COLMaIbHas
CTPYKTYpa, COLMasbHble (PYHKLIUH, COLIMAIbHBIE U3MEeHEeHUA. MeTOIbl COLMOJIOTNYEeCKOT0
HCcceqoBaHus: HabmoaeHue, ONpoc, SKCIIEPUMEHT, apXUBHbIE U3LICKAHWS, KOHTEHT-aHaIu3,
GOoKyC-Tpynmbl. JIMYHLIM, TPYTIIOBOM, 00IIECTBEHHBIN aCIeKThl aKTyaJlbHOCTH COIMOJIOTHH.
Pasgen 2. UcTopus COLIMONIOTUN

OcHoBomnonoxenus couunonorun O.Kounra. Popmativonnsin moaxon K.Mapxkca u ®.9Hrenbca.
9Bomonmonu3M I'.Crencepa. 3. [[IOpKreiM O CONUAAPHOCTH, 3KOHOMUKE U MOPaIbHOM
co3HaHuU. M. BeGep 0 B3aUMOCBSI3U MeXKAY PeNIUrueil 1 9KOHOMUKOU. M. MakKIIioeH,
9.Toddnep, M.KacTensc 0 mocTUHOYCTPUanbHOM 001ecTBe. OTedeCTBeHHAs coUuomorusi: I1.A.
CopoxkuH, U.C. KoH, B.A. dnos.

P yalbHasd CTPATHGOUKAINS MEHTEI HATbHON CTPYKTYPEL

CouwmanbHas cTpatudukalus. [lapaMeTpsl HepaBeHCTBA B 00IIeCTBE: 9KOHOMUYECKUE,
MIOIUTUYECKUe, COLIMabHEIE, KYNIbTypHEIE. CITIOCOOR H3MePEeHUs CTPATH(HUKAIIUHY 10 TOX0daM.
CouuanpHBU CcTaTyC. Pa3HOBUOHOCTHU cTaTyca. CollnanbHas poib. PoyieBoil KOHGIUKT U
poreBasi HanpsaXKeHHOCTh. CyIIHOCTD U IIPA3HAKU COLMAJIbHOU I'PyHIibl. COLMOIOTUS MaslbiX
rpyni. ConyanbHbIM UHCTUTYT.

P 4 HOJIOTHUS CEMBU B K MOT nyecKas IMHaMKKa B Poccuy. MupoBas
neMorpadus.

CeMbs KaK COIMANbHBEINA HHCTUTYT. OYHKIINU CEMbU. JBOJIOLUS CEMEUHBIX popM. UHCTUTYT
Opaka. CtatucTrKa 6pakoB ¥ pa3BogoB B Poccun. CTaTUCTHKA POXKIOECHUN U cMepTel B Poccuu.
MupoBas nemorpadus. MurpaiioHHbIE IIPOLIECCH B COBPEMEHHOM MHpe. DTHOC, Hapo[, Hallusd,
00I1IeCcTBO.

Paszpen 5. [TonuTr4ecKrue HHCTUTYTHL 001IeCTBA. IKOHOMUYECKNEe HHCTUTYTH 001IeCTRa.
CyirHocTh ¥ QYHKIIMU IOCyAapcTBa B 00IIeCTBEHHOU cucTeMe. Posb 610pOKpaTuu B
obecre4eHNN 3KOHOMUYECKHUX, TOTUTUYECKUX, COITMAIIBHBIX MTPOIlecCcoB. M3nepxKKu
OI0pOKpPaTUYECKOro yIpaBiaeHus. YacTHasi COGCTBEHHOCTD, PEHIHOK. OCOOEHHOCTH ITPOM3BOAICTBA
1 1oTpebIieHrs B pa3BUTHIX CTPaHaX. Kpu3uc KOpmopaTUBHOCTH.

Pasgen 6. Counonorusg KynbTyphl. Penurus. UckycctBo. Hayka. UHCTUTYTH 06pa3oBaHud 1

30PaBOOXPaHEHNWA.
B3amMOCBsI3b BHIIAIOIINXCS SIBIIEHUH I[YXOBHOfI KHU3HU C 9KOHOMUKOM, IIOJTUTHUKOH,

TTOBCEHEBHOCTHIO. JBOJIIOLUS XYO0KECTBEHHbIX CTUIIEN KaK OTpaxKeHue 00IeCTBEHHBIX
oTaceHu# M oXugaHuu. XapakTep 1 (OPMbEl COBPEMEHHOM PENTUTHUO3HOCTH. MeCTO HayKu B
coBpeMeHHOM o01ecTBe. OOpa30BaTENbHEIN HHCTUTYT KaK YCIOBUE COLIMATIBHOTO
BOCIIPOM3BOACTBA 001IecTBa. [I0HATHE 30OPOBLS, CTAHOBIEHNE HHCTUTYTa 3OPABOOXPAHEHHUS.
P 7 Hann3anysg. HopMaTHBHO-IIPABOBEH HOBEI TB HaIbHEL BHAIINU U
COLIMaTbHBIN KOHTPOIb.

CyIHOCTh colanu3alldi, ee 3afa4yu U sTanbl. Ponb ceMby, mKoel, CMU, 3KOHOMUAYECKUX U
MIOJIUTUYECKUX MHCTUTYTOB B IIPOLIECCE COLManu3allu TUYHOCTHU. [IpaBoBas cucrteMa
00111eCTBa, HPABCTBEHHOCTH, 3TUKET. [IpecTynHOCTh, aHOMUS. POPMEBI COLMATBHOTO KOHTPOJIS.
[TpodunakTuKa NEeBUAHTHOTO IIOBEOEHUS.

OO6I1mast TPYMO0EMKOCTE TUCITUIIIHHEL

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

3auer

b1.0.21 OcHO6bl KOHCMPYUPOBAHUS U MEXHO/102UU NPou380dcmea 3/1eKMpPOHHbIX
cpedcme

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio mpenofgaBanus OUCHUIIIUHEL « OCHOBEL KOHCTPYUPOBAHUS U TEXHOJIOTUU
IIPOU3BOLCTBA 3JIEKTPOHHEIX CPELCTB» ABJISAETC:

dbopMupoBaHe 3HAHUM 0 METOaX KOHCTPYUPOBAHUS, KOMIIOHOBKY U TEXHOJIOTUU
M3TOTOBJIEHUS 3JIEKTPOHHBIX CPEeACTB (IC) pa3nuyHOro Ha3HaUYeHUs U Pa3JIMYHBIX
CTPYKTYPHBIX YpOBHEH, 3ammuThl POC oT mectabunusupyouux GakTopoB C
MCII0JIh30BaHNEM MH(POPMalMOHHLIX CPEACTB IPU 00eclieYeHUN 3aflaHHbIX II0Ka3aTeen
Ka4yecTBa U3henus, TpeOoBaHUY HaflEKHOCTHU, SPTOHOMUKY U [HU3aliHa.

MecTo pucuuniauHel B CTpyKType OI1

HOucuunnvaa «OCHOBEL KOHCTPYUPOBAHUSA U TEXHOJIOTUU MPOU3BOLCTBA 3JI€KTPOHHEIX
cpenctB» B1.0.21 siBnseTcss OOHOM M3 OUCHUIIIUH 00s3aTenbHOM YacTU y4ebHOTO
IIJlaHa TNOATOTOBKM OaKajlaBpuaTa @O HamnpaBimeHuwo «11.03.02
VHDOKOMMYHUKaUMOHHbIE TEXHOJIOTUM U CHUCTEMHl CBSI3U». M CXOOHBIN ypPOBEHbD
3HQHUU M yMEHUM, KOTOPEIMU OOJXeH 00/1afaTh CTYOEeHT, NPUCTyNas K U3y4eHUI0
OAHHOU OUCLUUIIIUHEL, ONpefensdeTcs U3yYeHUeM TaKUuX OUCLUIIWH, Kak «Bricimas
MaTeMaTrKa»; «IHXKeHepHas ¥ KOMIBIOTepHasd rpadpuka»; «dusukar.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpomecc u3yueHus: OUCIUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEAYIOMINX KOMIETEHIINH:
B cootBeTctBHE ¢ PTOC:

- Cnoco0eH TOHMMATh IIPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
KCIIONMb30BaTh UX IJIS pelneHus 3afad nmpodeccuonanbHou gesatenbHocTU (OTTK-4)

ComepKaHne OUCIUIIIAHEL

Pasnen 1. Beegenue.
Ku3HeHHHIN UK U30eNusi. Pollb KOHCTPYUPOBAHUS U TEXHOJIOTUM U3TOTOBIEHUS. DBOJIIOLUS

KOHCTpYKLIuu IC. OCHOBHBIE 3aflauyl IIPU IIPOEKTUPOBAHUY KOHCTPYKINHU 3EKTPOHHBIX
CPE[CTB.

P 2. K MUK COBPEMEHHBIX KTPOHHBIX TB

Knaccudukaruy 3C Mo Ha3HaYEHUI0, TAKTUKE MCIIOIb30BAHUS U 00BbEKTY YCTAHOBKH.
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KaTeropuu, Knaccel, rpynmnsl. KnuMaTuueckoe HCIOTHEHNUE 3JIEKTPOHHBIX CPENCTB

Paspmen 3. CTaHgapTH3aIysa IPU IPOEKTUPOBAHUM SIEKTPOHHLIX CPENICTB

Yposuu ctangapToB. Cuctemsl cTaHmapToB. OcHOBHEIE nonoxeHuss ECKI, ECTI, ECTIIIL.
[TonaTus yEHU(UKAIMY, TUIN3alUH, CTAaHOapTU3aliy, TapaMeTpU4YeCKUX U Pa3MEepPHEBIX PSIOOB.
[ToHATHS OOMYCKOB, ITOCAM0K, KBAJIUTETOB U IIEPOXOBATOCTH.

Paspen 4. CuCTeMHBIY TOOXOM IPU IPOEKTUPOBAHUHY 3EKTPOHHEIX CpencTB.CTPYKTYpa
KOHCTDPYKIIMY 311€KTPOHHBIX CPeOCTB. MOOYIbHBIY NPUHINI KOHCTPYUPOBAHUS 3JIEKTPOHHBIX

Cpe[ICTaB
CyIIHOCTh CUCTEMHOT0 ITOAX0a MPU MPOEKTHPOBAaHUU 3JIEKTPOHHLIX cpeacTB. O000ImeHHas

CHACTEMHas MOZeJIb KOHCTPYKINY 3JIEKTPOHHBIX CPELCTB. YPOBHU pa3ykKpynHeHus. Hecymue
KOHCTpPYKIMH. ba30Bble Hecylye KOHCTPYKIUU. Pafili031eKTPOHHBIN MOZYIb.
KOHCTPYKIIMOHHEIE CUCTEMEL.

Paspen 5. [TepcuekTuBHEIE MeTOOH GOPM00OPA30BAHKA HECVIIUX KOHCTPYKIINT

Hecymue KOHCTPYKIIMK M3 TUCTOBOr0 MaTepHrana. Hecyire KOHCTPYKIIMY BBIIOTHEHHEIE
MUTheM. TeXHOIOTu4YeCcKre 0COOEHHOCTH U3TOTOBIIEHUS HECYIIUX KOHCTPYKIIUM U TepeboBaHU
K KOHCTPYKLMSAM B 3aBUCUMOCTH OT METOHa U3TrOTOBIIEHUS.

P KTPHUYECKHU VHEHUS B KOHCTPYKIIUIX KTPHUYECKUX B

OcHOBHEIE TTOHATHS. [Ie9aTHHIM MOHTaXK. TeXHOIOrHYeCKUM CII0Cco0 CO3mMaHus 3eKTPUIECKUX
COeIMHEHUN.

P 7 UT KTPOHHBIX TB OT TaOKUIN3KU X GaKTOpOB HKa Ka4ecTB
KOHCTPVKIINH,

Ob6ecmeyeHne TEIJIOBOTO PeXKMa. 3allliTa OT MeXaHNYeCKUX BO3MeHCTBUH.3alUTa OT
KJIUMaTU4EeCKUX BO3eCTBUUCHUCTEMHBIE KDUTEPHUU TEXHUYECKOT0 YPOBHS ¥ KayeCcTBa
3JIEKTPOHHBIX CPefCTB. Mcronb3oBaHue HHPOPMAIIIOHHBIX TEXHOJIOTUY IPU TPOEKTUPOBAHUU
3JIEKTPOHHBIX CPEACTB. OPrOHOMHUKA U AM3alH KOHCTPYKLUM 3JIEKTPOHHBIX CPECTB

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

3auer

Bb1.0.22 Be3onacHocmb Jcu3Hedesime /ibHOCIU

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHE «be30IacHOCTh KU3HEAESITETbLHOCTI»
SIBIISIETCS:

dbopmupoBaHue MpodeCcCuoHaNbHON KYIbTYyphl 0€30I1aCHOCTH, MTPenoarauei
TOTOBHOCTH M CIIOCOOHOCTH BBHIITYCKHKKA MCIIOIb30BaTh MPUOOPETEHHYIO COBOKYITHOCTD
3HAHUM, YMEHUM 1 HAaBHIKOB [JIs1 00ecreyeHus: 6€301acHOCTH B chepe
IpoheCcCUOHATbHON OeSATENTbHOCTH U B YCIIOBUSIX YPE3BbIYAHBIX CUTYalIAH.

MecTo pucuuniavHe B CTpykType Ol
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IOucmunnuaa «be3omacHOCTs, XKu3HemestenbHocTu» B1.0.22 gaBnseTcss 0a30BOH
OUCLUIIMHON LIMKJIa y4eOHOTOo IjlaHa MOArO0TOBKM OaKajaBpHaTa [0 HaIpaBIeHUIO
«11.03.02 MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUX W CUCTEMBI CBSI3U». M3ydeHuUe
OUCLUUTIINHB «b5e30macHOCTh XKU3HENesATEeTbHOCTU» OCHOBBIBAeTCS Ha 06a3e 3HaHUW,
yMEeHUH ¥ KOMIIETEHLUH, TIOJTy4eHHBIX CTyJeHTaM| B XO1e OCBOEHUS IKOJIbHEIX KyPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6GeH co3maBaTh U MOAOEPKUBATh B IOBCEIHEBHOM XKU3HU U B TPO(HECCHOHATIEHOM
OesiTeTbHOCTH 0e30MacCHbIe YCIIOBUS KU3HENesSTeIbHOCTH [JIsI COXPaHEeHUS IIPUPONHON CPe[Ih,
obecreyeHus: yCTOMYMBOTO PA3BUTUS OOIIIECTBA, B TOM YKCJIe IIPU YTPO3e U BOSHUKHOBEHUHU
Ype3BbIYaWHBIX CUTYallli U BOEHHBIX KOHMOIUKTOB (YK-8)

CopepxkaHue OUCIUTIIMHEL

Pasgen 1. be3onacHOCTh KKU3HeNesaTeIbHOCTHA KaK HayKa
[TpepMeT u 3afauu U3yUeHUsT OUCHUILIUHEL CucTeMa «4eoBek-cpefia 00uTaHUS».

Opranusanys rocygapCTBEHHON CUCTEMEHI IIPeAyNpekRAeHU U TUKBUAALUY YPEe3BblYaiHbIX
CUTYyaLUM.

Pazpmen 2. O6ecneyenre KOMPOPTHLIX YCIOBUHM KHU3HEeNeITeIbHOCTI

OO11re TPUHIKITE 3aIMUTEL OT OIACHOCTEeH. [IPpOMEIITIeHHAST BEHTUIISIUS U
KOHAWIIMOHMPOBaHME. 3allluTa OT BIUSHUA NHPPaKPaCHOTO U3NTy4YeHUsI, BBLICOKAX ¥ HU3KUX
teMmrepatyp. OcBellleHHe U 1IBeTOBOe odopMiieHue roMelennit. Opranusaius paboyero Mecra
nmonb3oBartens [I9BM.

Paspen 3. 3amura OT oacHOCTE) B TexHochepe

OcHOBHBIE BHHI TOTEHIIMAIBHEIX OIIAaCHOCTEH: BpegHble BellleCcTBa, BUOpaIuy U aKyCTH4YeCKue
KoJyie0aHus, 9JIeKTPOMarHuTHEIE 110715, UIOHU3UPYIOIlee U3TydyeHue, 3JIeKTPUUEeCKUH TOK.
3allliTa OT OMMAaCHOCTEeN TEXHUYECKUX CUCTEM U IIPOM3BOMICTBEHHBIX IIPOIIECCOB: CPEiCTBa
CHUKEHMS TPAaBMOOIIACHOCTU TEXHUYECKUX CUCTEM U 3allliTa OT MEXaHNYEeCKOro
TPaBMHUPOBaHUS, CPEICTBAa aBTOMATUYE€CKOT0 KOHTPOJIS ¥ CUTHANM3alliK, 3alliuTa OT
OTIaCHOCTEM aBTOMATH3UPOBAHHOI'0 ¥ POOOTU3HMPOBAHHOTO MTPOM3BOACTRA, 3aIllUTa OT
SHepreTUYeCKUX BO3[EUCTBUM, 3aluTa OT BUOpaIuy, mymMa, 3JIeKTPOMarHUTHHIX TI0JIel U
W3Ny4YeHUs, HOHU3UPYIOLUINX U3NTYUYEHUM.

Pasgen 4. Ype3BhiYaliHble CUTYALIMU ¥ OPraHUA3alls MEDPONPUATHY 110 3alllUTe HaCelleHUS
Upe3BHYaliHble CUTYallid MUPHOTO ¥ BOEHHOTO BpeMeHu. O1ieHKa 00CTaHOBKY U OpraHu3alus
MEPOIPUATHUIM 110 3allUTe HaCceleHUs IIPYU aBapusaxX Ha XUMUYECKU OIMaCHOM, I0XKapo-
B3PHIBOOIIACHOM U PAagUAIMOHHO OMMacHOM 00beKTaX. [IpoTHBOIeCTBIE TEPPOPU3MY U
OpraHu3alys MEePONPUITUN 10 CHUXKEHUIO PUCKa IIOCIeACTBUY TEPPOPUCTUYECKUX U
OUBEPCUOHHBIX aKTOB. YCTONYUBOCTH 00BEKTOB 9KOHOMUMKHY B UPE3BBIYANHBIX CUTYAIUIX.

P [IpaBOBH HOBHI IIaCHOCTH XM3HeOeITeIhHOCTH

3aKOHOMaTeNIbHOE ¥ HOPMATUBHOe o0ecredyeHne Tpyna. CucTeMa rocyqapCTBEHHOTO
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yIpaBieHusI 0XpaHou Tpynaa. OCHOBHEIE ITOJIOKEHUS TPYIOBOTO IIpaBa.

OO6I1mast TPYAO0EeMKOCTE TUCITUIIIHHEL
72 4gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

2. AHHOTaIUH PabOYHX MPOrpaMM JHUCHHIUIHH (MOJy/IeH) BapHaTHBHOH
4YacTH

b1.B.01 Beedenue 6 npogeccuio

lenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpenongaBaHus OUCHUIIIMHEL «BBegeHne B Ipodeccuio» SIBIISIETC:

M3y4eHHe OCHOBHBIX IIPHHIUIIOB IOCTPOEHNUS U Pa3BUTHUS
MH(POKOMMYHUKAIIMOHHEIX CETEX U CHCTEM PA3IMYHOr0 Ha3HaueHus. [JUCIUIIINHA
«BBeneHue B nmpodeccuio» noixkHa obecreunBaTh GopMupoBaHue QPyHOaMeHTa
TIOATOTOBKY OyOYIIKUX CIIEIMAIMCTOB B 06JIaCTH UCCIENoBaHus, Pa3paboTKy,
IIPOEKTUPOBAHUS U 3KCILTyaTalud HHOOKOMMYHUKALIMOHHLIX CUCTEM U CETEM, a TaKXKe,
co3maBaTh HeoOxoquMyt0 0a3y M7 YCIIEeIIHOT0 OBIadeHUs MOCIEeyIOIUMU
CIIeIMaIbHBIMU JUCIUIIIMHAMU y4eOHoro miraHa. OHa TakxXe [J0oIKHa CITocOOCTBOBATh
Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEN CTYAEeHTOB, YMEHUI0 (HOPMYIUPOBATh U PEIIaTh
3alauy M3y4aeMou CIeldaabHOCTH, YMEHHUIO0 TBOPYECKYU IPUMEHSITh U CaMOCTOSITEIbHO
IIOBHIIIATh CBOM 3HAHMUS.

MecTo gucuuniauHbl B CTPyKType OI1

IOucnunnuHa «BBegenue B npodeccuto» B1.B.01 gBnsgercsa OUCHUINIMHOU YacCTH,
dbopMupyeMoi y4aCTHUKaMU 00pa30BaTeNIbHLIX OTHOIIEHUN 010Ka 1 yueOHOro miaHa
IIOATOTOBKY OaKajlaBpuaTa mo HampaBjeHuio «11.03.02 MHGDOKOMMYyHUKAIIMOHHEIE
TEXHOJIOTHHM U CUCTEMH CBS3U». M3ydeHHWe OUCHUIIIKNHE «BBemeHue B mpodeccuio»
OIMpaeTcd Ha 3HaHuHU OauciunnuH(el) «MHbDOpMaTuKa»; «McTtopus (ucrtopus Poccun,
BCeoOIIast UCTOPHUS)»; «PU3UKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpouecc n3yueHus OUCUUIIIMHEL HAllpaBeH Ha GOpMUPOBaHUE CIIeAYIOMINX KOMIIETEHITUN:
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B cootBeTctBuE ¢ PTOC:

- Crioco6eH MCIIOIb30BaTh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK U MaTeMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHocTH (OITK-1)

- Crioco6eH MPOBOAUTH PACYETHI 10 MTPOEKTY CeTel, COOPYKEHUM U CPEHCTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUYU C TEXHUYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHJApPTHBIX METOMOB, IPUEMOB ¥ CPEICTB aBTOMaTHU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

CopepxkaHue OUCIUTIINHEL

P 1. 11 HUIb « UIIeHHBIe CUCTEMEL I CETH CBI3U»

Poib 1 MecTo moAroToBKH OaKaaBpa o mpoduIo «3aluIleHHEEe CUCTEMbI B CeTH CBI3U».
CTpykTypa y4eOHOTO IIJlaHa, CofepKaHue OUCHUIIINH. [IpuBoOuTCS aHanu3 IOoTPeOGHOCTH B
CIlel[ManucTax JaHHOTO IPOoGuUIIsI Ha PEIHKE TPy[a.

Pazpen 2. [Ipoduns «OnTrYeCKre CUCTEMEL M CETH CBSI3U»

STankl pa3BUTHUS ONTUYECKON CBSI3U, COBPEMEHHOE COCTOSSHUE BOJIOKOHHO-OIITHYECKUX
TEeXHOJIOTHM, KoMIoHeHTHas 6a3a BOJIC, mepcreKTUBH Pa3BUTHS BOJTOKOHHO-OITUYECKUX
CHCTEeM Iepenayn.

Pasgen 3. [1podunst «<MHTEPHET U reTePOTEHHBIE CETHU»

HHTepHeT Bellel u ero npunoxkeHus. TaKTUTbHLIM NHTEPHET.

Pazpen 4. ITpoduns «MHQOKOMMYHUKAIMOHHBIE CUCTEMBI I TEXHOIOTAU»

[Tepexon ot Texnomoruu cereit TDM Kk cetssm NGN/IMS. OCHOBHI CUTHaIM3aly, HyMepaluy,
TEXHUYECKOT0 00CTyKuBaHUS MHTeNNeKTyalbHble CETH, CUCTEMBI TEXHUYECKOTO
o0CyKMBaHUS U YIPaBIeHUS, OPraHU3ali UHTEIJIEKTyaIbHBIX CUCTEM.
VHborkOMMyHUKAIIMOHHAS CeTh UHTEJINIEKTyalbHas CUCTeMa. JBOIIONUS KoHenuuu IN
HHpoKOMMYHUKAIIMOHHEIE CEPBUCH, X pa3BuThe. IBomoius VAS. CallueHTpHl 1 cepBUCHBIE
nnatgopmel. CAMEL u poymMuHT ycnyr. OcHOBEL IMS-apxuTeKTyphl. ACTIEKTH CTaHAAPTH3alNH.
CucTeMbl KOMMYTAIlUU ¥ TeI€KOMMYHHUKAIMOHHBIE TIPOTOKOIEL. dneMeHThH VoIP. McTtopus
passutus [P-tenedonuu. [IpuHIunL nepegauyu peudn noepx [P. 3HaKOMCTBO ¢ MOLIETbHOU
ceTbio NGN, ceTeBbIMU 37IEMEHTaMU MOOUIIbHOM U PUKCHPOBaHHOU CBI3U. OCHOBHI
apxuTekTypsl IMS. MUHTepHET Bellled U COBUT apagurMel K M2M KOMMyHUKAIUAM.

P II unb «Iu BOE T OB HHE»

OCHOBHBIE IPUHIUIIL TEJIEBUOEHUS U UX pean3allds B aHaJIOTOBLIX U IIU(PPOBHIX
TeJIeBU3NOHHBIX cucTeMax [IpeuMyiiecTBa HH(PPOBOro IPeACTaBIeHUs aHAIOrOBEIX TB
CHUTHAJOB. [TepCreKTUBL Pa3BUTHUS CUCTEM IKGPOBOr0 TelepagruoBeIaHus.

P II niab «CHCTEMBI IOOBUXKHOM CBI3M»

HcTtopruuecKuii 0YepK pPa3BUTHUS U Knaccudukaius cucteM MobunbHoM cBs3u (CMC), Mmomenb
B3amMOMeNCTBUA OTKPHITHX cucTeM OSI npumenutensHo K CMC, nokonernus CMC GSM,
UMTS, LTE, cuctemsl WiFi, norsaTre KoMMyTauuu KaHanoB U naketoB B CMC. OCHOBEH
noctpoenus u ¢pyHkumonupoBanus, CMC GSM, UMTS, LTE, ocHOBHEIE IPOLIEAYPHL,
dyukuronuposanusg B CMC GSM, UMTS, LTE. [Tousitue aboHeHTCKOM eMKocT B CMC,
noHsTHe OomxeTa moteps B CMC, ucrnonb3oBaHue reonHOOPMaIMOHHBIX TEXHOJIOTHY B 3aadax
nnanupoBanus CMC GSM, UMTS, LTE.

Paspen 7. 3akniouyeHne

[TepcnieKTUBEL pa3BUTHUSA OTPACIIU CBA3U U TEJIEKOMMYHUKAIUN

OO6I1mast TPYAOEMKOCTD TUCITUIIIMHEL
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72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

b1.B.02 [TuckpemHas mamemamuka

Llenu ocBOeHUS OUCLIUITIIUHEL

[lenpio mpenofaBaHus OUCLUIIINHEL « [JUCKpeTHas MaTeMaTuKa» SIBJIIeTC:

dbopMupoBaHue 00IIETEXHNYECKOT0 GyHIaMeHTa IIOATOTOBKY OyIyIInX
CIenxanucToB B 00/1acTé HHPOKOMMYHUKALIMOHHBIX TEXHOJIOTUM M CUCTEM CBSI3H, @
TaKXke, Co3[aBaTh He00XoouMyto 6a3y 7Sl YCIEIHOTO OBNIafeHUs IOCIeNyMUMU
CreluyaabHEIMU OUCLUIIIMHAMU Y4eOHOTro IIIaHa.

MecTo pucuuniuHe B CTpykType OI1

HOucuunnuaa «[luckpeTHas mMaTeMatuka» b1.B.02 sgBnaseTCs OUCHMOIHHON YacCTH,
dbopMupyeMoii ydaCTHUKaMU 00pa3oBaTeNIbHLIX OTHOIIEHUU O010Ka 1 yueOHOro miaHa
IIOATOTOBKY OakKajaBpuaTa mo HampaBjeHuio «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE
TEXHOJIOTUHU U CUCTEMHl CBSA3W». W3ydeHue OUCLUNIUHE «[[MCKpeTHas MaTeMaTUKa»
OmIUpaeTCs Ha 3HAHWHU OUCHUIIIKNH(BI) «JIMHelHas anredpa ¥ reOMeTPUSI».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHHE CIIeAyIOMINAX KOMIIETeHITUN:
B cootBeTctBuE ¢ PTOC:

- Crioco6GeH MCIIOIb30BATh MOJI0KEHUS, 3aKOHBI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMAaTUKU
OIS pellleHus 3afay nHxkeHepHoU nestenbHoCcTH (OITK-1)

- CriocoGeH TPOBOAUTH PACYETHI TI0 TPOEKTY CeTeH, COOPYKEHUM M CPENCTB
MH(POKOMMYHHUKAIIMY B COOTBETCTBUU C TEXHHYECKUM 3aflaHUEM C UCII0Ib30BaHUEM KaK
CTaHIAPTHBIX METOMOB, IPUEMOB M CPEICTB aBTOMATHU3AINY TPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMhbIX OPUTUHAIBHEIX TporpamMM (ITK-22)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. MHOXKeCTBa U onepaluy Hal HUMH.
MHoxecTBa u onepanuu Hag HuMu. OTHOILIEeHUS U QyHKIMU. BrICKa3bIBaHUA.

Paspen 2. ByneBr QYHKIWN.
Bynesw pyukunu. Hopmansusie popmel popmyn. JHO u KHO, CIH® u CKHO. MunuMu3anus
OyneBBIX QYHKIUU.

Pa3gen 3. [ToHATHS O IIpeguKaTaX ¥ KBAHTOPAX. [lonHoTa U 3dMKHYTOCTE. [IonHEBIE CUCTEMEL
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OyIeBHIX QYHKITUH,

[ToHsITUS O IPeAMKaTax U KBaHTOpaX. [I0JTHOTA ¥ 3aMKHYTOCTh. [10JIHBIE CUCTEMBI OYIEBBIX
byHKIMN

Paspen 4. KomOuHATOpHKaA

SneMeHTH KOMOMHATOPUKH. Pa3aMellleHus, IepecTaHOBKY, couyeTaHusi. KoMOMHATOPHBIE CXEMEL.
[Tpoussopsuue QyHKINN

Pasmen 5. Teopuu rpados.

OCHOBHBIE ITOHATHUS U OIlpefeieHus Teopuu rpadoB. AJITOPUTMEI IIOUCKA KpaTYalIlInx myTen
MeX[y BepuImHaMu rpada. MeTonbl pelleHus ONTUMHU3allOHHEIX 3a/lad Ha rpadax.

Pasmen 6. TpaHCIOPTHEBIE CETH.
TpaHCIOPTHEIE CETH. AITOPUTM IIOCTPOEHUST MAaKCUMAJIbHOTO TIOTOKA B TPAHCIIOPTHOM CETH

Paspmen 7. ANITOPUTMEL.
[ToHsITHS KOHEYHBIX aBTOMATOB. OCHOBHI TEOPUH PEIIETOK

O61mast TPYIOEMKOCTb MUCIUITTAHEL
108 gac(oB), 3 3ET
dopMa MPoOMeKYTOYHOM aTTeCTAllUN

3aueT

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

Ilenu oCBOEHUST MUCLUIIIANHEL

Llenpio mpenofaBaHus QUCIUILINHE « DU3UdecKre OCHOBH 3JIEKTPOHUKH»
SIBIISIETCSI:

dbopMupoBaHue GyHOAMeHTa IIOATOTOBKY Oymyiux 6aKanaBpoB B 061acTu
37IeMEeHTHOM 6a3bl PAgU03IEKTPOHHOM allapaTyphl ¥ CO3aHre He00X0IUMOW OCHOBEI
[I7IST YCIIEILTHOT'O OBJIQfIEHUS IOCTIeNYIOIIUMHY CIIeIMaIbHBIMU JUCIUIIINHAMY Y4e0HOT0
TIJIaHa.

MecTo gucuunauHbL B CTPyKType OI1

HMucuunnvHa «®u3nyeckKre OCHOBHI 31eKTPOHUKN» B1.B.03 aBnseTcs OUCIUIINHON
yactu, popMupyemMod ydacTHHKaMu 00pa3oBaTeIbHBEIX OTHOIIeHUM 010Ka 1 yueOHOTO
IIJlaHa TNOATOTOBKM OaKajlaBpuaTa IO HamnpaBimeHuwo «11.03.02
NHDOKOMMYHUKALIMOHHBIE TEXHOJIOTUN U CUCTEMH CBSI3u». H3ydeHHe OUCIUATINHEI
«du3nyecKre OCHOBHI 3JIEKTPOHUKHW» ONUPAETCS Ha 3HAHUM OUCIUNIUH(B) «BrIcias
MaTeMaTHuKa»; «Pu3uKa».

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

Pazpen 1. SnekTpodu3nyeckre CBOMCTBA MONYIIPOBOOHUKOB

CoOCTBEeHHBIY U TPUMECHBIE TIOJTYIIPOBONHUKY. DHEPTeTHYeCKNe AuarpaMMbl
IIOTYNIPOBOAHUKOB. PaBHOBECHBIE KOHIIEHTPALIMU TOJBUKHEIX HOCUTEJIEH 3apsifa B
[IOJTYTIPOBOAHUKAX. JJIEKTPOHENTPaIbHOCTh OHHOPOMHOTO IIOIYIIPOBOAHNKA. HepaBHOBECHOE
COCTOSIHUE TIOJIyIIPOBOAHUKA. [Iper(oBrii U OU(PY3UOHHBIA TOKU. YPaBHEHNS HETPEPHIBHOCTU
1 muddy3un. JepeKTs CTPYKTYPH IOJIYIIPOBOAHUKOB. fBIeHNs Ha TOBEPXHOCTH
[IOJIyTIPOBOAHUKOB. [T0IyIIpOBOMHUKY C HEPAaBHOMEDPHEIM pacIipefie/leHueM IIPUMECH.

Pasmen 2. KOHTaKTHBIE IBIIEHUS

OneKTprUUEeCKUe KOHTAKTH B IONYIIPOBOAHUKAX. DIIEKTPOHHO-ALIPOYHLIN Tepexo. OusndeckKue
MIPOLIECCH] B 3JIEKTPOHHO-IBIPOYHOM IEPEX0ae B COCTOSTHMY paBHOBeCHsS. OCHOBHbBIE TapaMeTPHI
nepexona. ®u3nveCcKue MPOIECCCH B 91EKTPOHHO-OBIPOYHOM IIEpeXofe MPH Mogaye BHEIIHET0
HanpsxkeHus1. OTKPBITOE U 3aKPHITOE COCTOSHUE Mepexona. BonbTaMiepHas XxapaKTepuCTHUKa
¥eann3upPoOBaHHOTO epexoaa. BonbTaMepHas xapaKTepHUCTHKa pealibHOTO Iepexona
(MONMyIIpOBOJHUKOBOTO AKOa). BiusgHue TeMIepaTypsl Ha BOJIbTaMIIEPHYI0 XapaKTePUCTUKY
nepexona. EMKOCTH 371€KTPOHHO-OBIPOYHOT0 Iepexofga. MateMaTuyeCcKre MOOenu U
9KBUBAJIEHTHbIE CXEMBI II0JTy-ITPOBONHUKOBOTO Arona. OCOOEHHOCTH reTeporepexona.
BRIIpAMIAOMWINAY U OMUYECKUU KOHTAKTH MeTaJlI-IoNynpoBogHUK. [uon IloTTku. dusnyeckue
MIPOIIECCHL B CTPYKTYPE METalI-AU3JIeKTPUKIIONYIPOBOAHUK. DbDEKT MO,

P dusnyeckue I bl B OMIIONISIPDHOM TPAH3UCT

Ob1ue cBemeHus 0 OUIIOIIPHOM TPaH3KuCcTOpe. BlanmoericTBre 6IM3KO0 PACIIOIOXKEHHBIX
nepexonoB. KoahduimeHTs mepegays TOKOB. AKTUBHEIN PeXKUM PaOO0TH OMIIOISPHOTO
TPaH3UCTOpa. YCUJIeHNE SJIEKTPUYECKUX CUTHAJIOB. PeXMMbI HACHIIIEHUS U OTCEYKH.
ONeKTPOHHEIN K/TI0Y Ha OUIIONIIPHOM TpaH3ucTope. Henmuuelnsie Momenu Jd6epcaMora.
CraTudeckue XxapaKTepUCTUKM OUIIONSPHOT0 TPAH3UCTOPa. BrusiHue TeMepaTyphsl Ha paboTy
OMIOJIIPHOTO TPaH3UCTOPA. [Ipo0oit OUIIONIIPHOr0 TPAaH3UCTOPA. [TUHAMUYECKUN U
HMMITYIbCHBEIY PEeXKUMBI paboTHl OUIIOITPHOTO TPaH3uCTOpa. [IpelidoBHI U reTeporepexoIHbIH
TPaH3UCTOPHI.

Paspen 4. du3nyecKkue IPOLIECCH B IMOJEBRIX TPAaH3UCTOPAaX

OO1mue cBefleHUs O MOJIEBBIX TPaH3UCTOPaX. JIMHEWHBIN PeXUM PabOThl TOJEBHIX TPAH3KUCTOPOB.
PexXuM HaCHIIIEHUS TOJIEBHIX TPAH3UCTOPOB. CTaTHUYECKHE XapaKTePUCTUKU TI0JIEBBIX
TPaH3UCTOPOB. BriusgHue TeMiepaTyphl Ha pabOoTy IOJIEBEIX TPaH3UCTOPOB. MaTeMaTHYeCKHE
MOJIe/IN ¥ 9KBUBAJIEHTHBIE CXEMBI TI0JIEBEIX TPAH3UCTOPOB. [JUHAMUYECKUHN ¥ UMITYJIbCHBIN
pexXuMBI PabOoTHI OJIEBEIX TPaH3UCTOPOB. HEMT-Tpan3uctop. OnTo31eKTPOHHLIE TPUOOPHL.

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

3auer

b1.B.04 TexHo/102uu npo2pammupo8aHus

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio mpenofaBaHus OUCHUATIINHEL « TeXHONIOTHY MTPOTrPaMMUPOBaAHUS» SIBIISIETCS:
M3y4eHre OCHOBHBIX IPUHIIUIIOB, MOJle/Iel ¥ METOMOB, UCIIOIh3YEeMBIX Ha
Pa3NMMYHBIX 3Tarnax pa3paboTKu MPOrPaMMHBIX IPOAYKTOB.

MecTo pucuuniuHe B CTpykType OI1

Hucuunnuaa «TexHomoruu mnporpamMmupoBaHus» b1.B.04 gBnseTcs OUCHUNINHOU
yacTu, popMupyeMou ydacTHHKaMu 00pa3oBaTeIbHBEIX OTHOILIeHU 010ka 1 yueOHOTO
ImjlaHa TNOATOTOBKM OakKanaBpuaTa @O0 HanpaBrneHuwo «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMHl CBSI3U». KM3ydeHUe OAUCLUIIUHBL
«TexHOIOTHM INPOTPaMMHUPOBAHHUS» ONHUPAETCI HAa 3HAHUU OUCIUIIINH(BI)
«MHbDOpMaTHKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH TOHMMATh IPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUHN U
HCIIOJIb30BaTh WX [IJISI pellleHus 3amay npodeccuoHanbHol gestenbHocTy (OITK-4)

- CnnocoOeH pa3pabaThBaTh alTOPUTMHEl M1 KOMIILIOTEPHBIE ITPOTPAMMEI, TIPUTOOHBIE OIS
npaktuyeckoro npuMmenenus (OITK-5)

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

- Cioco0eH OCYIIEeCTBIATh aIMUHACTPUPOBAHUE CETEBBIX MOICUCTEM NH(POKOMMYHUKAITMOHHBIX
cucteM U /unu ux cocrapnsmomux (ITK-12)

CopepxkaHue OUCIUATIINHEL

Pasgen 1. BeefeHne B TEXHOJIOTHHA TPOrPaMMUDOBAHUS
dtamns pa3paboTku mporpaMmuoro obecrnedenust ([10). BogomagHas 1 3BOMIOLKMOHHAS MOLETH

paspabotku I10. MHCTpyMeHTanbHEIE CPEACTBA Pa3pal0TKM, sI3BIKY IIPOTPaMMUPOBAHUS U UX
KJlaccuuKalys, UHCTPYMEHTaIbHbIE CPENibl, OTIauUKH, PEIaKTOPhl TEKCTOB.
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Kondurypaunonsnoe ynpasnenue 10, CuCTeMbl yIIpaBIeHUS BEPCUIMU.

Paspen 2. OcHoBH niporpaMMupoBanusg Ha C u C++

CTpykTyphl mporpaMMbl Ha si3biKax C u C++, 3Tamnsl IOATOTOBKY UCIIOIHSIEMOI0 KOAIa,
IIPenpoIeCcCcop, BBO/BEIBOM, IPOCTHIE TUIIHI JaHHBIX U OIlepalliy Haj HUMU, peanu3alus
Pa3BETBIAIOIMIMNXCS U UIUKJIMYECKUX aJITOPUTMOB. YKa3aTe/ld, MacCUBEI, Hy/Ib-TePMUHUPOBaHHEIE
CTPOKH ¥ UxX 00paboTKa, CTPYKTYPHI, QYHKIUH.

Pasgen 3. OcHOBHL 00BbEKTHO-0PMEHTUPOBAHHOT0 TPOTrPAMMUPOBAHNUS

OO0nekTHl, abcTparupoBanue. Knacc, cBoWCTBa, METOOHI, MHKAIICYIALNS, HacleqoBaHue,
nonuMmop¢usm. Knacc B C++, KOHCTPYKTOPHI, HeCTPYKTOPEL. MOAyIbHEIN METOS
IIpoTrpaMMUpPOBaHus, MOAyJb B C++. [IpUHIUI ITOBTOPHOTO MCII0/Ih30BaHuA Kofa. OOBEKTHO-
OpPUEHTUPOBaHHBEIE OUOTHOTEKH.

Pa3pen 4. OCHOBEL yIIpaBieHUS JaHHBIMU

OcHOBHBIE TTOHATHS Teopuu 6a3 DAaHHBIX. MOfleIu DaHHBIX. PensaiuoHHbe 0a3kl HaHHBIX:
TePMUHHI, KOHCTPYUpOBaHue 6a3 naHHbX. [IpuMepsl pensuuonabeix CYBII. CYB] SQLite. A3kIK
SQL: ocHOBHBIE KOMAH[IHI, IPUMEPEI 3aIIPOCOB Ha BEIOOPKY. CTPYKTYypa IPUI0KEHUS,
HCIIONb3YIoIero 0asy maHHbBIX. CpeacTBa OpraHu3aluy PaboThl IPUI0KEHUS ¢ 0a30¥ JaHHBIX.
P HOBBLI KOHCTPYHMPOBAHUSA ITPOTPAaMMHBIX CUCTEM

Coop u ananu3 TpeboBanui K I10. Cnenudukarms TpedoBanuii. TexXHUUYECKOe 3aJaHue Ha
paspabotky I10. fA3sik UML, muarpamma Use Case, KOMIIOHEHTOB, KJIaCCOB, IeSATEIbHOCTH,
pa3BepThIBaHus. [IpOEKTHPOBaHKE IPOTPAMMHOT0 00ecriedeHusi, TUIIOBbIe CTPYKTYpHI I10,
Mopnenu ympasnenus [10. TectupoBaHue, IPUHIUIIE O€JI0T0 ¥ YEPHOTO SIIHUKA, STAIIEI
TecTupoBaHus. [lokymeHTupoBaHue I10.

OO61m1ast TPYyA0EMKOCTDb OUCLIUATIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

DK3aMeH

b1.B.05 MHo20KaHa1bHble Me/1eKOMMYHUKAUUOHHblIEe cucmemMbl

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenbio penofaBaHus OUCHUATIINHEL « MHOTOKaHAIbHbIE TEeIEKOMMYHUKALMOHHBIE
CHUCTEMBI» SIBIISIETCS:

M3y4eHre TPUHIUIIOB IIOCTPOEHUS U (YHKIMOHUPOBAHHUS allapaTyphl
MHOT'OKaHaJIbHBIX T€JIEKOMMYHUKAIIMOHHBIX CUCTEM B IT(PPOBHIX TPAHCIIOPTHHIX CETHX,
a TaKXke MeTOJ0B ITIOCTPOEHUS U pacyeTa MapaMeTPOB IMHEWHBIX TPAaKTOB. [loMuMO
3TOTO, 1Ie/ThI0 OCBOEHHUS OUCLUIIINHEL SIBIISIETCS 03HAKOMJIEHNE C MeXOyHapOIHBIMU
CTaHAapTaMH B 00/1aCTH TeJIEKOMMYHUKAIMK U 0030p MEePCIeKTUB Pa3BUTUS
MHOT'OKaHaJIbHBIX T€JIEKOMMYHUKAIIMOHHBIX CUCTeM. M3yueHne OUCHIUTIINHEL
«MHOTOKaHabHbE TeJIEKOMMYHUKAIIMOHHEIE CUCTEMBI» OOJI2KHO CITIOCOOCTBOBATH
Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEH CTyIEeHTOB, yMEHUIO (OPMYIUPOBAThL U PellaTh
3aflayy M3y4aeMou CIIeIMalbHOCTH, YMEHUIO TBOPUYECKU IPUMEHSATH M CAMOCTOSITEILHO
TIOBBIIIIATH CBOW 3HAHUS.
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MecTo gucuunIuHLL B CTPyKType OI1

HucuunnvuHa «MHOTroKaHajbHEE TeEJIeKOMMYHUKaLUUMOHHBIe cucteMbl» B1.B.05
SIBIsSEeTCA OUCHUMIMHOU YacTd, GopMUpPyeMoOil y4yaCTHUKaMU 00pa30BaTEbHBIX
oTHomeHuu 6roka 1 yuyeOHOro IjlaHa MOATOTOBKM OakajiaBpuaTa II0 HallpaBlIeHUIO
«11.03.02 MHGPOKOMMYHUKALMOHHbIE TEXHOJIOTUHX U CUCTEMHl CBI3u». HM3ydeHue
OUCUUNIVHE «MHOrOKaHaslbHble TeJIeKOMMYHUKALIMOHHEIE CUCTEME» OIUpaeTCsa Ha
3HaHUU gucuunauH(el) «MaTeMaTuyeckue MOMOENU B CETSIX CBA3U»; « OCHOBHI 3allUTHI
MH(OpMAaIuU B TEJIEKOMMYHUKAIIMOHHEIX CUCTEMAax».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHLIX CETeM U ceTell mepegaun JaHHBIX, BKI04as
CeTH Pafiuof0CTyIa, CIIyTHUKOBHIX CHCTEM, KOMMYTallOHHBIX ITOACUCTEM U CETEBHIX IIJIAaTGOpM
(TIK-9)

- CriocoGeH MPUMEHSTh IPUHLUIIB 9KCIUIyaTalluy CeTel CBSI3K, OCHOBHBIE METO/bI aHAJK3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yEeMble CUCTEMbI CUTHAIU3aLUN U
IIPOTOKOJIbI, YVYUTHIBATE COBPEMEHHEIE HallpaBlIeHUs Pa3BUTHS TeIEKOMMYHUKAIIMOHHEIX CeTen
U crucTeM, ocobeHHOCTH peanu3aiuu ycnyr (I[1K-32)

CopepxkKaHue OUCIUIIINHEL

Pazgen 1. OcHOBHEIE 3ala9¥ TEXHUKHU MHOI'OKaHaJIbHOMN CBSI3U ¥ MECTO MHOTOKAHAJIbHBIX

TEJIEKOMMYHUKAITMOHHBIX CUCTEM Hd CETH CBA3N.
HGKOMHO3I/IHI/IH-KOMHOSI/IHI/IH ceTel 1Mo d)YHKLII/IOHaHBHBIM IIPpU3HAaKaM. HepBI/I‘-IHaFI " BTOPpHUYHaA

cetu. CeTu ¢ KOMMYyTallel KaHalIOB ¥ CETH C KOMMYTalliel MakeToB. MOHOCEPBUCHBIE U
MYJIbTHCEPBUCHBIE CeTU. TeNeKOMMYHUKAIIMOHHEIE CETH U HHPOKOMMYHUKAIIMOHHLIE CETH.
MecTo, 3aHMMaeMoe MHOTOKaHa/lbHbBIMU TE€JIEKOMMYHUKALIMOHHBIMUA CUCTEMaMU B COCTaBe
TEeJIEKOMMYHUKAIIMOHHBIX U UHHOKOMMYHUKAIIMOHHEIX CETEH.

P 2. CurHambl KTDOCBSI3HU

Bupbl 1 0co6eHHOCTH (OPMUPOBAHMS TEPBUYHBIX CUTHAJIOB CBsI3W. OCHOBHBEIE XapaKTePUCTUKHU
TIePBAYHBIX CUTHAJIOB.YPOBHY nepefayd. OMHOMEPHEBIE U IByMePHBIE IIU(DPPOBEIE CUTHAIIHL.
[TousiTue 00 OlLIeHKe KayeCcTBa Iepefayld CUTHAJIOB CBSI3HU.

P [TpUMHUKIE IOCTPOEHNS MHOTOKaHaIbHBEIX TeIEKOMMYHUKAIIMOHHBIX CUCTEM
[IpuHIIMNI TUHEWHOTO pa3feneHus curHanos. [Ipunnune noctpoenus cucreMm ¢ YPK, BPK, ®PK.
CucreMsbl CO CTaTUCTUYECKUM YIJIOTHEHUEM. MHAMBUAYaIbHEIA U I'PYIIIOBOM METOIBI
IIOCTPOEeHMA cucTeM nepepayu.l'pynnosor Meton noctpoenus LICII. LludpoBrie nepapxumu:
Ie3noxXpoHHas 1udposas nepapxus (PDH) u cunxponHas mudposas uepapxus (SDH), ux
OCHOBHEBIE XapaKTePUCTUKH. EBponelrickas u AMepuKaHCKasa uepapxuu, oTHocsAmuecs Kk PDH.
CetesBrie untepdericet G.703

Paszgen 4. Metopnsl hopMUpOBaHUg KaHaIBHBIX CUTHANOB B cucTeMax ¢ YPK.
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dopMupoBaHKe KaHATBHBEIX CUTHAJIOB C HCIOIb30BaHueM AM, UM, ®M. CrocoOs
dhopMupoBaHus KaHambHBIX cCUTHanoB ¢ AMOBII. Ucnonbs3oBanue QAM u OFDM nns
dhopMupPOBaHUS KaHATbHBIX CUTHAJIOB.

Pazgen 5. MeTonpl (OpMUPOBAaHKS KaHAaIbHBIX CUTHAIIOB B cucTeMax ¢ BPK.

OcHOBHBIE 3TAIlH TPeoOpPa30BaHUs aHAIOTOBBEIX CUTHAJIOB B IMGPOBLIE (IMCKPETHU3AIINS 110
BpeMeHU, KBaHTOBaHMeE 110 YPOBHIO, KogupoBaHue). [Tousatue UKM. PaBHOMepHOE U
HepaBHOMEPHOE KBaHTOBaHUE, 3aIUILIEHHOCTD OT IIYMOB KBaHTOBaHUS. CTaHOAPTHBIE IIKaJIbl
KBaAHTOBaHUs IJIs1 Mpeobpa30BaHus peueBoro curiasna. Mcmnonb3oBanue IM u TUKM mmns
dbopMupoBaHUs KaHAJIbHBIX CUTHANNOB. OpraHu3aliusg KaHaloB Iepeaul JaHHBIX

Pa3pen 6. KaHasnbl IBYXCTODOHHET0 OEeMCTBHA.

CxeMBbl OpraHu3aniy KaHajloB ABYXCTOPOHHET 0 AelCTBUS. Pa3Bga3bIBawle YCTPOUCTBa.
fIBneHMe 3MEKTPUUECKOTO 3Xa U METOAB OOPHOBI C HUM.

OO1mast TPYAOEMKOCTD AUCIUIIIMHEL
144 gac(oB), 4 3ET
dopMa IPOMeRKyTOUHOM aTTECTALUK

JK3aMeH

Bb1.B.06 MamemamuuecKue mode/au 8 cemsix c8s3U

LTenu oCBOEHUS MUCLUIIIAHEL

Llenbio pernomaBaHus OUCHUTIINHEL «MaTeMaTu4ecKue MOIEeNd B CETSIX CBSI3U»
SIBJISIETCS:

n3y4yeHne MaTeMAaTHUYECKOT0 MOMIeIMPOBAHUS WHPOKOMMYHUKAIIMOHHEIX CETEH U
CHCTEM, ITOAXOM0B K (hopMau3aluy 3aJadi, MeTOI0B MaTeMaTUYECKOI0 OIMCAHUS
TpaduKa U MPoIeccoB 00CTyKUBaHUS, CTIOCOOOB IIPEICTaBIeHUs MOJieJiel CeTel CBSI3H;
IIPHEMOB U MeTO[I0B (hopMain3anuy 00BEKTOB, IIPOIIECCOB, SBIEHUM, TPOUCXOISIIINX B
ceTsix cBs3u. CTYOEHT [OMXKeH yMeTh (OpMaIu30BaTh IIPOIECCH], TPOUCXOMASIINE B
MH(POKOMMYHMKAIIMOHHBIX CUCTEMAX M CETSIX; BRIOMPATh U aHATM3UPOBATh MMOKA3aTeNn
GYHKIIMOHUPOBAHUS ¥ KPUTEPHUH UX OLEHKY; IOHUMATh MPUHIIAIE ¥ METOIHI
IIOCTAHOBKHM ¥ PEIIEeHUS 3aJa4 MaTeMaTHUYECKOTO MOIeTMPOBAHUS; IPUMEHSTh
TI0JTy4eHHEIe 3HAHWS MTPY BEITIOTHEHUHU ITPOEKTOB U BHITYCKHBEIX KBATH(PUKAITMOHHBIX
paboT, a TaKXKe B X0fle HayYHBIX UCCIIEJOBaHUU. B X0/Ie U3y4eHUST QUCIUTIITAHEL
CTYMIEHTHl YCBAaMBAIOT 3HAHUS O IIOIYYEeHUU KOHIETITYaIbHBIX MOJIe/Iel ceTel CBsI3u; 00
OCHOBHBIX METOHAX MOJEIMPOBAHUS C UCIIOIh30BaHUEM II0JI0KEHUN TEOPUH MacCOBOTO
o0CTyKMBaHUS, METOAaX MaTeMaTUYeCKOW CTaTUCTHUKY B 3afjladaX MOOETMPOBaHUS
Tpaduka, MeTomax Teopuu rpados. [TucuunimHa «MaTeMaTUudYeCKue MOIENIH B CeTSIX
CBSI3W» pacCMaTPWBAeT IIPUHITUIIEI 1 METOOBI IOCTPOEHUST MOOeed WHPOPMaIMOHHBIX
IIPOLIECCOB, CUCTEM U CeTel. B Hel M3y4aloTCss METOHOJIOTUS U TEXHOJIOTHUS
MOJIeTMPOBAHUS WHPOKOMMYHHUKAIIMOHHEIX CUCTEM U CETeH CBSI3M, OCHOBHEBIE
TI0JIOKEHUST TEOPUU MACCOBOTO 00CTYyKUBaHHUS, IPUHIUIIEI MOIETUPOBAHUS CETEH
TeJIEKOMMYHUKAIIAY KaK CIOXKHBIX cCuCTeM. [IuciunnnHa «MaTeMaTu4ecKue MOOeu B
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CeTsIX CBSI3U» MOJIXKHA o0ecrneuynBaTh GopMUpoBaHue QyHOaMeHTa ITOATOTOBKY OyOyIINX
0akanaBpOB, a TaKXKe CO3[laBaTh He00XOAUMYI0 0a3y OJsl YCIEITHOTO OBIageHus
TIOCJIEOYIOMKUMHY CIIeIMabHEIMU TUCIUIIIMHAMY Y4eOHOr 0 IIaHa.

MecTo pucuuniavHel B CTpykType OII1

Iucnuniuia «MaTeMaTuudeckKue Momenu B ceTax cBa3u» Bb1.B.06 saBasgeTcs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyeOHOTro mjaHa NOATOTOBKHM OaKajlaBpuaTa IO HampaBiaeHun «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OUCIUIINHBI
«MaTeMaTU4YeCKrue MOOENN B CeTSAX CBA3M» OINHUPAETCSd Ha 3HAHUU OAUCLUUNIINH(BI)
«JIuCcKpeTHas MaTeMaTuKa»; «Teopus BepOATHOCTEN U MaTeMaTU4decKasi CTaTUCTUKA».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

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

- Crioco6GeH OCyIIeCTBISATh MIOATOTOBKY TUIIOBHIX TEXHUYECKUX IIPOEKTOB U IIE€PBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IPOEKTOB U TEXHUUECKOW JOKyMEHTAllu Ha
pasnuyHble HHPOKOMMYHUKALMOHHBIE 00BEKTH HallMOHATBHBIM U MeXKAYHapOOHEIM
CTaHapTaM U TexHu4YecKuM pernameHnTam (I1K-23)

- Cnoco0GeH ITPOEKTHPOBAThL BEPOSITHOCTHO-BPEMEHHEBIE XapaKTEPUCTHUKHU IIPOIIECCOB B
MH()OKOMMYHUKALMOHHBIX CUCTEMAX U CETSX, aHaTM3UPOBaTh MaTeMaTHYeCKUEe MOJIeNI U
MEeTO[H pacyeTa HHPOKOMMYHUKAIMOHHEIX ceTed U cucteM ([1K-39)

CopepxkKaHue OUCLUIIIUHEL

Pasgen 1. Mcnonb30BaHre MaTeMaTU9e€CKOT0 MOIEIMPOBaHUS IIPU TPOEKTUPOBAHUY CETEr
CBA3U

[Tomxombl K UCCIIEIOBAHUIO CIIOXKHEIX cucTeM. Knmaccudukanuust Mogenei. 3agayuu
MOIeNnpPOBaHUS IPY MPOEKTUPOBAHUU U SKCIIJTyaTalluu CETeX CBSI3U. Momenu ceTel CBI3U:
Hatypurie mogenu; Mudopmalimontsie Mogenu. ®opManbHOE ONUCAHUE CETHU IIPU
KOMITbIOTEPHOM MOJEIMPOBaHUH.

Pasmen 2. Monenu TeOpHU MacCOBOT0 06CTYKHUBAHUS

BrruuciuTenbHas CETh KaK CHCTEMa MaCCOBOTO O0CIyKUBaHUS: -IpaduK - TUIIBI QUCHIUTIIUH
oOcnyxuBanus; - CUCTEMH ¢ ouepensiMu; - OCHOBHBEIE XapPAKTEPUCTUKHU CUCTEM MaCCOBOTO
00CTyKMBAHUS.

P [IpocTenine M 1 CUCTEM M BOT KNBaHUI

-CucTeMHl CBSI3H C OTKa3aMHu. MaTeMaTndecKas MOAeIb CUCTEMBI. -CUCTEeMEBI CBSI3H C
oXXupaHueM. MaTeMaTndecKas MOOEIb CUCTEMEL.
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Paspmen 4. [Toka3aTenu QVHKITMOHNPOBAHUA CETH CBSA3HU

-Bri6op noka3zaTenel GyHKIMOHUPOBAHUS CETU CBsI3H; -CBs3b IMOKa3aTesen
(GYHKIIMOHMPOBAHMSA C KAUeCTBOM IIPeNOCTaBIeHus yCiyT; -Onucanue noka3aTesiell KauecTBa C
TIOMOII[bI0 MAaTEMAaTUYECKUX MOJieJIel TEOPHUU MacCOBOTO 0OCITyKUBaHHUS.

Pazmen 5. Momenu Teopuu rpadoB

-[TocTpoeHune Mopenu CEeTU Ha OCHOBE TEOPUU I'PadoB;

Pazmen 6. UMuTaIIMOHHOE MOIEINPOBaHKE

-[TpuHUIKUIIE TOCTPOEHUS UMUTAIIMOHHOM MOMIENIA CETU CBA3Y; -IIpuMeHeHre MaTeMaTU9eCKUX
MOfenel Ipu MOCTPOEHUHN UMUTAIIMOHHBIX Mofenel; -ChuCTeMbl UMUTAIIMOHHOT O
MOOenupoBaHus; -[IpuMepsl MOCTPOEHUS UMHATALIMOHHBIX MOTEIeH.

Pazpgen 7. CTaTUCTHYECKYE METOIbl OlleHKa IapaMeTpPoB Tpaduka

-OCcHOBHEIE TTapaMeTPH TpaduKa; -MeTonb U3MepeHNs IapaMeTPoB Tpaduka; - [ImaHupoBaHUue
H“3MepeHuit; -MeTombl 00pab0OTKY HaHHBIX.

O61mast TPYIOEMKOCTb MUCIUITTAHEL
108 gac(oB), 3 3ET
dopMa MPoOMeKYTOYHOM aTTeCTAllUN

3aueT

Bb1.B.07 OcHoebl 3auiumbl uHpopmauuu 8 me1eKOMMYHUKAUUOHHBbIX cucmemax

Ilenu oCBOEHUST MUCLUIIIANHEL

Llenbro IpenofaBaHus AUCHUATIINHEL « OCHOBEL 3aIIUTH UH(GOPMALUK B
TEJIEKOMMYHUKAIIMOHHBIX CHCTEMAaX» SBJISETCS:

3HAKOMCTBO C OCHOBHEIMHU YI'PO3aMU U OCHOBaMU 3alUThl UH(GOPMALNH,
03HAKOMJIEHHE CO CTaHOAapTaMHu B cepe 3alUTH HHPOPMAaIUH.

MecTo gucuunIuHLL B CTPyKType OI1

Oucuunnuaa «OCHOBH 3alluUTH MHGPOpPMAaOUU B TeJIeKOMMYHHKaIUOHHBIX
cucteMax» B51.B.07 saBnseTcs OUCLUUIIMHOKA 4YacTH, GOPMUPYEMOW y4aCTHHUKaAMU
o0pa30BaTeNbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKallaBpuaTa I10
HanpaBneHnio «11.03.02 MHHOKOMMYHUKAIIMOHHEIE TEXHOJIOTUNA U CUCTEMBI CBSI3H».
W3yuyenne gucnumiauHel «OCHOBH 3alIATH MHGOPMALUU B TEJIEKOMMYHUKALUOHHEIX
CUCTeMax» ONHpaeTcsd Ha 3HAHUM gucununnuH(sl) «MMHEPOpMaTHKa U OCHOBH
aNrOPUTMU3ALUL».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

Hpouecc N3y4YeHUd JUCHUIIIIMHEL HAIIPABJIEH Ha (l)OpMI/IpOBaHI/Ie ClIegyIOoIInX KOMHeTeHI_II/II;I:
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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

Pasmen 1. Beegenune

Konneniuu nHpopManroHHoM 6e3omacHocTi. OCHOBHBIE YIPo3bl nHGopMaluu. OCHOBHbBIE
HampaBeHus: obecrneueHus nHGOPMaLMOHHOM OGe3omacHocTH. Kimaccudukamnus CpefcTs,
MHXEHEPHO-TeXHUYeCKas 3alluTa.

Pazpen 2. CuMMeTprUYHbIE KPDUIITOCUCTEMEL

PaszButure kpunrtorpaduu. bnounsie mudpr. Anroputm DES. Cranmapt IEEE 802.11. YrpoaH,
CBsI3aHHBIE C UCIIOJIb30BaHKWEM 6eCIIPpOBOAHBIX ceTel.OCHOBHBIE CUCTEMBI OJIOYHOTO U
IIOTOKOBOTO mudpoBanusi. OCHOBH KPUIITOAHAJIHA3A.

Pa3pen 3. AccumeTpuyHoe minpoBaHUE

OCHOBHI CUCTEM C OTKPBITHIM KiTI04oM, anroputM RSA. IludpoBas noanuce. YipasneHue
Knoyamu. [IpoBepka MOATMHHOCTH.

Pasmen 4. Cteranorpagus

OcHOBHBIE TEPMUHH U onpenenenusi. CKprITas nepefavya U XpaHeHNe JaHHBIX. TUITHYHbIE
IpUMEPH cTerocucteM. Knaccudukaliisi OCHOBHEIX METOMIOB aTakK Ha CTETOCUCTEMEI.

Pasgen 5. TexHomoruu ayTeHTUQUKaINN

Knaccudukanus MeTONOB UAEHTU(PUKALINY U ayTeHTU(PUKALMHN. INEKTPOHHBIE KITIoun. CUCTEMBI
pPagrovYacTOTHOM UaeHTH(PUKauuK. Mcronb30BaHNe MaTHUTHBEIX KapT U IITPUX KOMOB.
Hcnonb3oBaHue 6ruoMeTpruueckon nudopmaluu. Mcnonb3oBanue maposnei. CpaBHeHUE
Pa3IUYHBIX TEXHOIOTUH.

Pazpen 6. CKY]I

9nemenTth CKY]I. Knaccudukanusa ngeHTUGUKaTOPOB. OCHOBHBIE TUITH BUAEOMCTOUYHUKOB
nHpopmanuu. CTpyKTypa HudPOBO CHCTEME BUAEOHAOTIOMEeHUS.

Pasgen 7. be30macHOCTh KOMIOBIOTEPHBIX CUCTEM

Knaccudukaliuss KOMIbIOTEPHBIX CUCTEM. YTPO3kl 6€30MmacHOCTH HHDOPMALMY B KOMIIBIOTEPHBIX
cucteMax. HecaHKIIMOHMPOBAHHBINM JOCTYI K nHGOPMaluy. ba3oBelil MPpUHIUI 00eCIIeYeHust
6e3omacHocTu. [IpaBoBOe perynupoBaHue B 001acTu MHGOPMAIMOHHON 0e30IaCHOCTH. 3aluTa
HH(pOpPMaLUK B CETAX OT HECAHKIIMOHUPOBAHHOTO AOCTYIIA.

Paszpen 8. [Tpo6rneMbl 6€30I1aCHOCTH OIE€PAIIMOHHBIX CUCTEM

CeTeBas onepanuoHHas cucTeMa. [lomuTrKa 6€3011aCHOCTH. YIIpaBiieHHe OOCTYIIOM.
AyTtenTudukaims u aBropusanus. TpeboBaHus, TPeObsBIsIeMble K CETEBHIM OMlePaIlliOHHBIM
cucteMaM. OCHOBH HHDOPMAIMOHHON 0e30macHOCTH onmepannoHHbX cucteM (Windows, UNIX).
Pasgen 9. KoMIIbIOTEpHEBIE BUDYCHI

Krnaccudukauus KOMIbIOTEPHBIX BUPYCOB. [IprMephl KOMIIbIOTEPHEIX BUPYCOB, IPU3HAKU
3apaxeHus. Knaccupurkaius aHTUBUPYCOB.

Pasmen 10. Ananu3 nHQOpMalroHHON 6€301IaCHOCTY CETH NPEANPUATHS

[InanupoBaHue aHanmM3a ceTeBoU De30macHOCTH. MHOrOypoBHeBas 3alluTa. TUIEl aHaIn3a
6e3omacHocTu. CkaHMpOBaHUe y93BUMOCTel. [IpoTuBOnelicTBre HHGOPMAIlMOHHOM pa3BedKe.
[TpoTuBO#ENCTBHE aTaKaM Ha 0TKa3 B 00C/IyKUBaHWU. AHa/IN3 CETEBOT0 TpaduKa.

OO1mas TPyA0EMKOCTD AUCITUIIIMHEL
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108 gac(oB), 3 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

B1.B.08 3i1exkmponumanue ycmpoicme u cucmem me1eKoMMyHUKauutii

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio IpernomaBaHus QUCIUIIIUHEL « DJIEKTPONUTAHUE YCTPOUCTB U CUCTEM
TeJIEKOMMYHUKAIIUW» SIBIISIETCS:

M3y4YeHne OCHOBHBIX TPUHIIUIIOB TPe0Opa30BaHus 3IEKTPUIECKON SHEPTUH,
MCITOIb3YEMBIX ITPH CO3MAHUU YCTPOUCTB rapaHTUPOBAHHOI0 U 6ecriepe0oHOT0
97EeKTPONUTAHUS NHOOKOMMYHHUKAIIMOHHBIX CUCTEM

MecTo pucuuniuHe B CTpykType OI1

HucuunnvHa «3JIeKTPOIUTaHue YCTPOUCTB U CUCTEM TejleKoMMyHukauuv» 51.B.08
ABIAeTCA OUCLUUIJIMHOU 4YacTd, GopMHUpPyeMOU ydaCTHUKaMu 00pa30BaTEIbHBIX
oTHomeHuu 6rmoka 1 yuyeOHOrO IJlaHa MOATOTOBKM OakallaBpuaTa II0 HallpaBIeHHUIO
«11.03.02 MHPOKOMMYHUKALMOHHbIE TEXHOJIOTUHX U CUCTEMHl CBSI3U». HM3ydeHue
OUCLUIIINHEL «JJIEKTPONUTAaHNUE YCTPOUCTB U CUCTEM TEJIEKOMMYHUKALIAW» ONUPaeTCs
Ha 3HaHuWu pucuunnus(sl) «CxemoTexHUKa»; «Teopus OJIeKTPUUYECKUX
Ienen»; «JIEKTPOHUKA.

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMHAX KOMIIETEHITUN:
B cootBeTctBuE ¢ PTOC:

- CrtocoGHOCTE OCYIIECTBIIATE MOHTAXK, HACTPOMKY, PETYIUPOBKY TECTUPOBaHUE 000PYIOBaAHMUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX ITapaMeTpPOB PaO0Thl U UCIIBITAHUS
o0opymoBaHus CBsI3U, 0OecrieueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /MJIM UX COCTABJISIONIAX, YCTAHOBIEHHBIM
3KCIIJTyaTalliOHHO-TexHu4YeCcKuM HopMmaM (ITK-11)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. Beegenue
OCHOBHBIE TTOHATHS U OIPEEeNIeHNsI CUCTEMBI 3JIEKTPONIUTAHUS U UX QYHKIMOHAIbHEIE
3JI€MEHTH

Pasgen 2. TparnchopMaTOpE

OOmue cBefeHus 0 TpaHCPopMaTopax. PexkuMel paboTh TpaHcopMaTopoB. Paboune
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XapaKTEePHUCTHUKU U ITI0Ka3aTeNlM KayecTBa TpaHChHOPMaToOpoB. Tpexda3Hbie TPAaHCHOPMATOPEL.
Paspen 3. BrnpsaMuTeNnbHEIE VCTPOKUCTBA

OO1mue cBefieHNs O BHIIPSIMUTEIBHEIX yCTPorcTBaX. OCHOBHI TEOPHU BHIIpsMieHus. Pabora BY
Ha aKTUBHO-MHOYKTUBHYIO ¥ aKTUBHO-eMKOCTHYIO Harpy3Ku. YIIpaBiisieMble BEIIPSIMUTEIIN.
Pazpen 4. [1accuBHEBIe CrIaXKUBAIIINE QUILTPHI

Ha3naueHue, CTpyKTypHas cxeMa, npu3Haku Knaccudukanuu CO. [Tokasatenu kadecta CO.
[IpuHIUIEL pacyera.

Paszgen 5. [TonyIpoBOIHUKOBEIE ITPe06pa3oBaTeIy MOCTOSHHOIQ HAPSAXKEHNUT

Ha3naueHue nmpeobpa3oBaTesiei MOCTOSTHHOTO HanpsxKeHus. [IpuHIUI mpeoOpa30BaHUs OOHOTO
IIOCTOSTHHOTO Halpsi2keHus B gpyroe. Knaccudukaiys, mokasaTe/ld KauecTBa U 00/1acTu
npumeHnenus I1TTH. AHanu3 0OCHOBHBIX CXeM TPAH3UCTOPHBIX UHBEPTOPOB.

Paspen 6. CTabunu3aTophl HANPSXKEHUS U TOKa

O61ue cBemeHus 0 ctTabunuiaropax. KommeHcalimoHHble CTaOUIN3aTOPHI ITOCTOSTHHOTO
HaIpSXKEeHUs U TOKa C HenmpephBHEIM perynupoBanueM (HCH). KoMneHcallnoHHbIE
CTabuNIM3aTOPHl IOCTOSTHHOTO HANPSKEHUS C UMITY/IbCHLIM perynupoBanueM (MCH).
CTtabunu3aTopsl IePEeMEeHHOI0 HAPSIKEHUS U TOKa

P 7. UCTOYHUKMN II WHOr0 MUTAHUS
O6mue cBemenust 00 MBI, knaccuduranusi. OCHOBHBIE CXEMHBIE PEIIeHUS.
P W CTOUYHUKH KTDPOCHa0XeHud

OcHoBHHIE TpeOOBaHUS, IPEIbSBISIEMbIe K HCTOYHUKAM 3JIeKTPoCHabx)eHus. Knaccudukanus
HCTOYHUKOB 3JIEKTPOCHAOKEHNUS.

Paspmen 9. XuMyuyeckre HCTOYHUKHN TOKA

Knaccudukauus XUT. KucnoTHele / CBUHIIOBEIE / U IIEJIOYHBIE aKKyMYJISATOPHL. [IoKa3aTenu
kKauectBa XUT. YcTpoiCTBO, OCHOBHBEIE XapaKTEPUCTHUKH, PacUyeT PeKHUMOB PaOOTHI.

Pazgen 10. C3II Te1eKOMMYHUKAIMOHHBIX CUCTEM

HasHauenue u knaccuduranus CIII. TToctpoerue moaynbHEIx IITY ¢ 6ecTpaHchopMaTOPHBIM
BX0moM. BerOop yacToThl mpeoOpa3oBanus. [ToBeimerue HagexHoctu CIIT.

Pazpen 11. 3aknwoyenue
Hamnpasnenus passutus CIII.

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

3auer

b1.B.09 ®u3uka (cneuzaaevl)

Llenu ocBOEHUS TUCHUIIIUHEL

Llenbio mpernofaBaHus QUCHUTUINHEL «PU3KKa (CIeUrIaBhl)» SBISETCS:
dbyHmaMeHTalIbHas MOATOTOBKA CTY[IeHTOB 10 (GU3UKe, KaK CPEICTBO 00IIero
KOTHUTHUBHOT'O PA3BUTHS YEJIOBEKA, CIIOCOOHOT0 K IMMPOHU3BOACTBEHHO-TEXHOIOTUYECKOMN

1 IIPOEKTHOM [IesITeIbHOCTH, 00eclieurnBaoIeld MOIePHU3aINI0, BHEIIPEHNE U
9KCIITyaTall|I0 PA3/IMYHBIX CPEICTB CBI3U U KakK 0a3a [Jjst U3YyUeHUs CIIelldalbHbIX
OUCLMIIIHH; HOPMUPOBAHNE HABLIKOB MCIIOIb30BAaHMSI OCHOBHEIX 3aKOHOB OUCIUIITMHEI
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K PEIIeHUI0 3a/lay, CBI3aHHBIX C TPO(GeCCUOHATbHOU AeITeIbHOCThIO; POpMUpPOBaHUE Y
CTy[IEHTOB Hay4YHOT'0 MHPOBO33PEHUS, YMEHUS aHaIU3UPOBaTh U HaXOAUTh METO/bI
pelreHus GpuU3ndecKux npobieM, BOZHUKAIMIKUX B 00JIaCTH, CBI3aHHOM C
npo¢eCCuOHANbHOY AesTEeTbHOCThI0. AKTyalbHOCTh U3yUEeHHUS y4eOHOU AUCIUIIINHEL B
paMKax OCHOBHOM IpodecCHOHaIbHOM 00pa3oBaTeIbHOM TPOrpaMMbl 00yCITOBIIEHA
He00XOIUMOCTBIO OCBOEHHUS CTYOEeHTaMi OCHOBHBLIX 3aKOHOB OITUKY M KBAHTOBOU
(HU3MKH, 0CBOEHNE METOOOB PEIIeHNsI TUINYHBIX PU3NYeCKUX 3a0ad, U3yIeHUs
MEeTOIO0B IIpoBefeHNs 1 00paboTKU HU3NIECKOr0 IKCIIEPUMEHTA, UTO ITO3BOJISIET
dbopMUpPOBaTh ¥ Pa3BUBATh YHUBEPCaJbHEIE U 001IenpodecCuoHaNbHbEe KOMIIETEHITUN
OyaylIero creluanucTa.

MecTo pucuunIuHLL B CTPyKType OI1

Oucnunnuaa «®u3uka (cmenrnaswl)» B1.B.09 gaBnseTrca OUCIUIIMHOMN dYacTH,
dbopMupPyeMoi y4aCTHUKaMU 00pa30BaTeIbHEIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
IIOATOTOBKY OaKajaBpuaTa mo HampaBjeHuio «11.03.02 MHGPOKOMMYyHUKAIMOHHEIE
TEXHOJIOTUH U CUCTEMH CBSA3U». H3ydyeHume OUCHUIIUHB «DH3uKa (CIEIrnaBsl)»
OIIMPAETCS Ha 3HAHWUM OUCIUMIKH(BI) «BhICIIas MaTeMaTuKa»; «Teopusi BEPOSITHOCTEH
1 MaTeMaTU4YeCKas CTaTUCTHKa»; «Du3uKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBHET ¢ PTOC:

- Crioco6eH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK U MaTeMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHocTH (OITK-1)

- Crioco6eH caMOCTOSITeIbHO MTPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAHUS M UCIIOIb30BATh
OCHOBHEIE ITPHEeMBI 00pa00TKHY U MPeCTaBIeHUS MOIyYeHHBIX faHHBIX (OITK-2)

- Crioco6eH OCyIIeCTBISATh MMOMCK, KPUTHYECKUM aHANTU3 U CUHTEe3 HHDOPMALUK, TPUMEHSTh
CHCTEeMHBIY OAXO[ AT PelleHus MocTaBIeHHbIX 3agayd (YK-1)

CopepxkaHue OUCIUATIIMHEL

Paspmen 1. BonHOBas onTuKa

9nemeHTH poToMeTpuu. [lIkama 3MeKTpOMarHUTHEIX BOJH. ['eoMeTpudecKas ONTHKA.
HHuTepdepeHnus cBeTa. YCI0BUSI MaKCUMyMOB U MUHUMYMOB. BpeMeHHas U IPOCTpaHCTBEHHAS
KOTepeHTHOCTh. UHTep(depeHInoHHbIE ONLITH. HTephepeHINs B TOHKUX IIJIeHKax. [udpakuus
cBeta. [udpakuus Openens u Ppayurodepa. [IudppaknnonHas pemetka.llonsgpusaius cBeTa.
EcTecTBeHHHIN U IONAPU30BaHHLIM CBET. 3aK0H Mamtoca. 3akoH bpioctepa. [IBoiiHOE
JTydernpenoMIeHue.

Paspen 2. KBaHTOBas ONTHKA ¥ aTOMHAA QU3UKa

3aKOoHHI TenmoBoro usnyyenusa. ®oroaddext. KBanToBasg runoresa u popmyna [InaHka.
KopnyckynsapHoO - BOTHOBOY fyaniu3M cBeTa. JInHerddaThle cieKTphl. ®opMmyna banbmepa.
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[ToctymnaTel bopa. bopoBckas Momens aToMa BOAOPOLa U ee HegocTaTku. ['unoTesa ge bpous.
BonHOBEIE CBO¥MCTBa MUKpodacTull. COOTHOIIeHHEe HeompeneneHHocTel ['eii3enbepra.
YpaBuenune llIpenunrepa. KBanToBas 4yacTuila B OTHOMEPHOM IMOTEHITMAIBLHOU SIME.
KBaHTOBOMEXaHMYECKass MOZEJIb aToOMa Bogopona. KBaHTOBLEIEe YHClla ¥ YPOBHU SHEPTUM.
[TpaBuna orbopa. CriuH.

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

3auer

b1.B.10 31eKkmpoHuka

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenomaBalus QUCHUTIINHEL « DJIEKTPOHUKA» SIBIISIETCS:

IIOATOTOBKA 0aKanaBpoOB B 00/1acTy GYHKIMOHUPOBAHUS 9JIEMEHTHOM Oa3kbl
Paguo3eKTPOHHOM alapaTypsl ¥ co3JaHne HeoOX0OUMOM OCHOBEI IJIS1 YCIIEUTHOTO
OBITafieHUs IOCIIeOYIOIIUMY CIIeI[UaTbHBIMY OUCIUIIIMHAMY y4eOHOro MiTaHa.

MecTo pucuunnuHe B CTpykType OI1

HucnunnuHa «9nekTpoHuKa» b51.B.10 sBnseTca OUCHUNIUHON 4YacTH, GOPMUDPYEMOH
y4acTHUKaM{ 00pa30BaTeNIbHBIX OTHOIIEHUX 010Ka 1 yueOHOTO IMjiaHa MOATOTOBKU
OakanaBpuarta 1o HampaBiieHH0 «11.03.02 MHGDOKOMMYHUKALIMOHHEIE TEXHOJIOTUHU U
CUCTEMBI CBA3U». HM3yuyeHUe OUCLUNIUHE «JJIEKTPOHUKA» ONUpAaeTCs Ha 3HAHUU
pucuuniauH(be) «Bricmasgs MaTeMaTHKa»; «TeopeTHYeCKHue OCHOBH
3NeKTPOTEeXHUKU»; «DPu3ukar.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Crtoco6eH caMOCTOSITe/IbHO IIPOBOOUTL 9KCIIepUMeHTaIbHEIE NCCIIeN0BaHUS U UCII0Ib30BaTh
OCHOBHEIE ITpHEeMEBI 00pab0TKY U MIpefCcTaBIeHUS ONyYeHHEIX faHHbIX (OITK-2)

- CriocoGeH IPOBOAUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEeHUM 1 CPENCTB
MH()OKOMMYHUKAILIMY B COOTBETCTBUY C TEXHUYECKUM 3a/laHUEM C UCII0JIb30BAHUEM KakK
CTaHOAPTHBIX METOAOB, IIPUEMOB U CPEICTB aBTOMAaTU3aluy IPOEKTUPOBAHU, TaK 1
CaMOCTOSITEJILHO CO3[JaBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)
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CopepxkaHue OUCIUIIINHEI

Pasgen 1. KOHCTPYKTUBHO-TEXHOIOIMYECKME OCHOBLL MUKDPOSJIEKTPOHUKM.
OCHOBHBIE TTOHSTHUSI MUKPO3JIEKTPOHUKYU. [MOpUOHbIE HHTETPaIbHEIE CXeMbI. TOHKOIIJIEHOYHEIE

U TOJICTOILJIEHOYHEIE CXeMEl. [10IyIpOBOJHUKOBEIE UHTETPaIbHble CXeMbl. CII0COOB! H30JIAINH
HMHTeTrPaIbHEIX 3JIEMEHTOB. JJIEMEHTEH [I0JIyIIPOBONHUKOBLIX UHTErPAJIbHEIX CXeM. ba30Bhie
TEXHOJIOTUYEeCKHEe OIiepalru, UCIIOJIb3yEMEI€ IIPU CO3aHUU UHTETPAJIbHBIX CXEM. OcobenHoOCTH
OOJIBIINX HWHTETrPaJIbHEIX CXEM.

Pa3pen 2. OCHOBE CXeMOTEXHUKH aHAIOTOBLIX MHTEIDANIbHBEIX CXEM.

CocTaBHbBIE TPAH3UCTOPHL. ['eHepaTOphl CTaOUIBHOTO TOKA. [JuHaMu4YecKas Harpy3ka. CxeMel
COBUTa IOTEHIUAJIBHOT0 YPOBHS. OCHOBHEIE KaCKa[bl aHAIOTOBLIX MHTETIPAJIbHEIX CXEM.
OmnepalroHHBIE YCUTTUTENIN - OCHOBA 371eMEeHTHOU 0a3bl aHaIOrOBBIX MHTETPaIbHBEIX CXEM.
Crenuanu3upoBaHHbBle UHTEIPAJIBHEIE CXEMBI, CIIO0JIb3yeMble B TeJIEKOMMYHUKAIMOHHOU
anmnaparype.

P HOBEI CXeMOTEXHUKY ITM(POBEIX HHTETPAIbHEIX CXEM

Jloruyeckue onepauyy U JIOTUYeCKue 31eMeHTH. OCHOBHbEIE ITapaMeTphl HTU(PPOBLIX
MHTEerpabHBIX cXeM. [JUOOHO-TPaH3UCTOPHAA U TPaH3UCTOPHO-TPAH3UCTOPHAS JIOTUKMU.
OMUTTEPHO-CBSI3aHHAd joruka. MHTerpanbHas NHKEeKIUOHHAS JIOTUKA. JIoruyeckue 3J1eMeHTE
Ha M[II- u METI-Tpan3ucTtopax. Tpurrepel. 3anoMuHarolyie yCTPOUCTBA.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopma IpOMEXYTOUHOU aTTeCTallun

3auer

b1.B.11 IIu¢gpoeasi 06padbomka cuzHaios

Llenu 0CBOEHUS TUCUUIIINHEL

Llenbio mpemnofaBaHus qUCIUIUINHEL «LIudpoBas 06paboTKa CUTHAIOB» SIBISETCS:
npuoOpeTeHne 0a30BLIX 3HaHUM U HABHIKOB B 061aCTH MG POBOM
obpabotkucurtranos (LIOC).

MecTo gucuuniauHel B CTpyKType OI1

Oucuunnura «lIudpopas obpaboTka curHamoB» BE1.B.11 gBiusieTcsd OUCHUIIIMHON
yacTtu, popMupyeMou ydacTHUKaMu 00pa3oBaTeIbHEIX OTHOILIeHUU 010Ka 1 yueOHOTO
mjlaHa TNOATOTOBKM OakKanaBpuaTa @O0 HanpaBrneHuo «11.03.02
VHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». M3ydeHUe OAUCLUIIUHBL
«IIudpoBas o6paboTKa CUTHAJIOB» ONHPAETCS Ha 3HAHUM OUCHUIIINH(BI) «Bhicmias
MaTeMaTHKa»; «[JuCKpeTHas MaTeMaTuka»; «MHDoOpMaTHKa».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH TPUMEHSITb METOMH ITOMCKA, XpaHeHus, 00pab0TKM, aHaIu3a U IPEICTaBIIeHUS B
TpebyeMoM popmaTe nHDOPMAIMK U3 PAa3TUUYHLIX KICTOYHHUKOB 1 0a3 JaHHHIX, COOIMoaas mpu
3TOM OCHOBHHIE TpeboBaHUs WHGOPManoHHOM 6e3omacHocTu (OITK-3)

- Cnoco0OeH TPOBOIUTH PACUETHI TI0 IIPOEKTY CETeM, COOPYKEHUM U CPENICTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHMYECKUM 3aflaHUEM C MCIIOIh30BaHUEM KaK
CTaHOAPTHBEIX METOHOB, IPUEMOB U CPEMICTB aBTOMATU3ally IIPOEKTUPOBAHHUS, TaK U
CaMOCTOSITEJILHO CO3[JaBaeMbIX OpUTUHAJIBHEIX ITporpamm (I1K-22)

CopepxkaHue OUCIUTIIHHEL

P 1. BRegenue B

OcHOBHBIE TUIIE CUTHaJI0OB. HopMupoBaHue BpeMeHU. TUIIOBEIE MUCKPETHBEIE CUTHAIIHL.
HopmupoBanue yacToTsl. OCHOBHAs mojioca 4actoT. O6o0menHas cxema L1OC

P 2. MaTeMaTu4yeck MY CaHU BO BPEMEHHOU TH

Omnpepnenenue u cBorictBa JINC. UMnynbcHas xapakTepuctuka (UX). Popmyra CBEepPTKHU.
PasnocTtHOe ypaBHeHue (PY). PekypcuBHble u HepeKypcusHbie JIIC. KUX u BUX JINIC.
OmnpeperneHue U epBLIM KpUTEpUM yCcToMuunuBOCTH JIIIC

Paspmen 3. MatemaTtuyeckoe onucanue JIIIC B z- o6nactu

Ompenenenue u CBOMCTBA Z- mpeobpa3oBanusi. COOTHOIIEHWE MEXKY P- U Z-TIJIOCKOCTSIMH.
Brruucnenue obpaTtHoro Z- mpeobpa3oBanusi. [lepegaToyHast GyHKIUS ¥ ee Pa3HOBUOHOCTH.
CBs3b ¢ PY. Bropoi KkpuTepuil yCTOMYNBOCTH

Pasmen 4. MaTeMaTudeckoe onucanue JITIC B 4aCTOTHOU 06JIaCTH

YacToTHasd xapakTepuctuka. CBsa3b C nepepatouynor pyHkuuen. A9X, ®UX u ux CBOUCTBa.
Pacuet u aganmu3 A4YX u ®4X

Pazpen 5. Ctpykrypel JITIC

OnpepneneHue CTPYKTYphl. CBA3b C BUAOM NepefaToOYHOU (GyHKIMU. OCHOBHEIE Pa3HOBUTHOCTU
CTPYKTYD

Paspen 6. [Tudpposele GunbTpsl (IO

Omnpepenenue u kinaccupukanus L{®. STansl npoeKTUpoBaHus. 3aganue TpeboBauuii K AUX.
KUX-punptpsl ¢ nuHeHou ®UX. Cuate3 KUX-QuibTpoB: MeTOn OKOH; METOM HauIydlIen
paBHOMepHOU (4eOnIeBCKOM) annpokcuManuu. Cuate3 BUX-punbTpos: MeTon
vHBapuaHTHOCTU MX; MeTon OunmuHeHOro Z-ipeobpa3oBanHusd. AHanu3 xapakrepuctuk KUX- u
BUX-¢punstpos

p 7. OnvcaHye JUCKPETHHIX CUTHAIOB B YaCTOTHOU TU

CroexkTpasbHad IJIOTHOCTD U ee CBOUCTBA. CBSA3b CIEKTPaIbHAIX IIJIOTHOCTEN OUCKPETHOTO U
aHaJIOrOBOr'0 curHaioB. Onepauuu CO CIeKTPaIbHOU IJIOTHOCTHIO

P HUCKpPEeTHoe IO BaHue ®ypr o
IO nepuogryeCcKuX ¥ KOHEYHHIX ITOCIenoBaTeabHOCTeM. CBoucTBa 11O
P BricT o BaHue ®ypre (BI1O

Ouenka BeuncnuTenbHou cioxkHOCTU 1P, Anroput™m BII® Kynu-Teioku. OLieHKa
BBHIYUCTIUTENbHOU C/102kHOCTU BII®.Havanbuele ycnosus bI1O. Hauanbabie ycnoBus BI1O.
brictpoe Beruucnenune OIITO
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Pazgen 10. 9¢ddeKTH KBAaHTOBAHMUS B IM(DPOBHIX CHCTEMAaX C GPUKCHUPOBAHHOK TOYKON
Hcrounuku omuboK KBaHTOBaHUS. IhDeKTh KBaHTOBaHUSA: 1TyM ALIIT; coOCTBEHHBIN IIyM

11 (POBOI CUCTEMBI; OIMOKK KBAHTOBaHUSA KO3 (DULIMEHTOB IIepelaTOuHON QYHKIKY; OIIUOKI
IIepemnoJIHeHUsI CyMMaTOPOB

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

3auer

Bb1.B.12 Teopus 31eKmpu4eckoli cés3u

e ocBOEHHUS OUCHUIIIUHEL

Llenpio mpenofgaBaHus OUCHUIIIUHEL « TeOpHus 9IEKTPUYECKOM CBSI3U» SBISIETCS:

Llenbio MpernofaBaHus QUCHUILINHEL « Teopust 3MeKTPUUECKOM CBI3U» SIBIISIETCS
M3JI02KeHre OCHOBHBIX 3aKOHOMEPHOCTel oOMeHa nHGoOpMalre Ha PacCTOSHUH,
00paboTky, 3hPeKTHBHOM NTepelayyl ¥ IIOMEX0YCTOMUYMBOTO ITPUEMA B TEXHUYECKUX U
€CTEeCTBEHHBIX CHCTEMAX PAa3INUYHOr0 Ha3dHaueHUs U GOpMUPOBaHUS QyHIaMeHTaIbHBIX
3HAHUY OCHOB TEOPUU IETEPMUHUPOBAHHBIX U CITy4alHBIX aHAJIOTOBBIX U U(PPOBHIX
CHUTHAJIOB ¥ CUCTEM UX IIpeoOpa30BaHusI, OCHOB IIOCTPOEHHUSI COBPEMEHHBIX CUCTEM
dbopMupoBaHus , 00pab0OTKY U Iepefadyu CUTHAJIOB, METOMIOB aHAIOTOBOM U ITU(PPOBON
MOAYJISLINY CUTHAJIOB [IJI1 KaHAJIOB C IIOMEXaMH B TOM YHCJIE ONTUYECKUX, IPHUHITUIIOB U
MEeTO0B MHOTOKaHaJIbHOM Tepeflayl, XpaHeHuUs, paclpenefieHus 1 pueMa
IUCKPETHBIX ¥ HEIIPEPBIBHEIX COOOIIEHNM, METOIOB ITOBLIIIIEHUS SHEPTeTUUECKON 1
CIIeKTpaibHOM 9P GEKTUBHOCTH CUCTEM MH(OTEIeKOMMYHUKaUM 6a3upyI0IUXCS Ha
dbyHOaMeHTaIbHOM TEOPHUU BPEMEHHOT0, CIIEKTPAIbHOT0 ¥ KOPPENSIIUOHHOTO aHaIu3a
CUTHAJIOB, B TOM 4HCJIe B OIITUYECKOM [IMalla30He, CII0COOCTBOBATH PA3BUTHUIO
TBOPYECKMX CIIOCOOHOCTEN CTYOEHTOB, YMeHHUI0 (OPMYIHPOBATh U PeIlaTh 3adaun
OTITUMHU3AIIMY CUCTEM CBSI3U, YMEHUIO TBOPYECKYU IIPUMEHSITh U CAMOCTOSTEIHHO
TIOBBIIIIATH CBOM 3HAHUS B 0071aCcTH UHGOTEIEKOMMYHUKAIUH, GOTOHUKY U
ONTOMH(OPMATHUKH.

MecTo pucuuniIuHe B CTpykType OI1

HucuunnvHa «Teopus aneKTpudeckou cBg3u» 51.B.11 gBngeTcs QUCLUIIIMHON YacTH,
dbopMupyeMoii ydacTHUKaMU 00pa3oBaTeNIbHLIX OTHOIIEHUHU O010Ka 1 yueOHOro miaHa
IOATOTOBKK OaKaylaBpuaTa o HampaBneHuioo «11.03.02 WHGDOKOMMYyHUKALMOHHEBIE
TEXHOJIOTUU U CHUCTEMHl CBSA3U». M3ydeHHe OUCHUNNIUHBE «Teopus 3MeKTPUUECKOu
CBSI3W» OIMPAETCS Ha 3HAHWUM OUCHUNIUH(BI) «Bhicllasgs MaTeMaTHKa»; «[JUCKpeTHas
MaTeMaTHuKa»; «TeopeTHudeCKue OCHOBHI 3JIEKTPOTEXHUKHU»; «DU3M4YeCKre OCHOBHI
3JIEKTPOHUKU ».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Cnoco0eH UCIIOIb30BaTh IOJI0KEHUS, 3aKOHBEI U METOABI €CTECTBEHHBIX HAayK U MaTeMaTUKHU
O pelleHud 3afay nHxKeHepHoU gesaTenbHOCTH (OITK-1)

- Cnoco0eH TPOBOIUTH PACUETHI TI0 IIPOEKTY CETeM, COOPYKEHUM U CPENICTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHMYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHJAPTHBIX METOMOB, IPUEMOB ¥ CPEICTB aBTOMaTHU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[JaBaeMBIX OpUTUHAJIBHEIX ITporpamm (I1K-22)

CopepxkaHue OUCIUTIINHEL

P 1 Ve CBe[IeHHS 0 CUCTeMaX 3JIEKTPOCBA3U

[TousTtue nabopMauuu, coobiIeHus, CUrHana. Mopmenb CUCTEMEI Iepefayu
nHpopmauun.Knaccudukaiyss CUTHAJIOB B KaHallaX CBsI3U. MicTopuyecKue JaThl B ICTOPUU
cBa3u u TenekoMMyHuKammu. ASCII (American Standard Code for Information Interchange).
TenerpadHbIl TPEXPETUCTPOBEIM Ko MTK-2. MeTonbl CHCTEMHOTO aHaIKu3a
TeJIeKOMMYHUKal1ii. BpeMeHHOM U YaCTOTHBIY aHaIu3. BepOsTHOCTHEBIE ITIOAXOMAL! B
IIOCTPOEHUY U ONITUMHUIALUY CUCTEM CBsI3u. CTaTUCTUUECKas Teopus o0HapyKEeHUSI CUTHAJIOB U
OlLIEHKM MX IapamMeTpoB. Teopusi uHGopManuu 1 Koguposanus.CoobiieHre U CUTHAIIb
PapnoTrexHn4eckue LieNy U CUTHAJIB: aHAJIOTOBBle, KBAHTOBaHbIE, OUCKPETHRIE, IIU(DPOBHIE.
Mopernb npoliecca KOMMYHUKAIIAX. DTaJIOHHASA MOJE/Ib B3aNMOEMCTBUS OTKPHITHIX CUCTEM
(OpenSystemInterconnect - OSI). OcHoBHEIE TPeoOpa30BaHus UHPOPMAIIMOHHBIX CUTHAJIOB B
urdpoBou cBa3u. PopMaTUpOBaHKe: 3HAKOBOE KOOUPOBaHUE, IUCKPETU3ALIUA,

kBaHToBaHue, MMKM. Ilepenaua BuneocuruanoB: NRZ, camocuHxpoHU3UpPYyOLEeCcs GopMaTH,
(da30Boe KOOUpOBaHUE, CTPYKTypa CUCTEMEI nepenayu uapopmanuy, Kinaccudukauus KaHanoB
nepenayu “HGOPMAIIKH.

Paspmen 2. CoeKTph IepHOgUYeCcKUX U HellePHOOuYeCcKUX CUTrHamnoB. [Ipeobpa3oBanue Oypre
BekTopHble Mofienu curianoB. O6001ueHHbIN P Oyphe.BeKTOpHOE IpefcTaBieHNe CUTHaIa.
[TousiTue 6a3uca, HOPMBI, CKaIIPHOTO TPOXM3BEeIeHUS CUTHAJIOB, OPTOTOHAIBHOCTH CUTHAJIOB,
OPTOHOPMUPOBaAHHOTO Oa3uca CUTrHaNoB. AnreOpandeckasi CTPyKTypa IPOCTPaHCTBA CUTHAJIOB.
F'eomeTpuyuecKas CTPYKTypa IPOCTPaHCTBa CUrHamoB. HopMa curiana. JHeprus CUTHaia.
MeTpuka nIpocTpaHCTBa curHasnoB. CKalsipHOe IpON3BefeHNe CUTHANOB. ba3ruCHbIE CUTHATHL.
O6061enHbIH psif PypbeCreKTPE TEPHOANYECKUX CUTHAIOB. DOPMEI CITIEKTPAIBHOTO
TIpeCTaBIEeHNS IEPUOOUYECKOTO CUTHAsa. CTIEKTPH IePUOIUYECKHAX CUTHANIOB INHEWYATHIE U
ouckpeTHble. CIIEKTPH HEIIEePUOAUYECKHUX CUTHATIOB. MoieTb HelIepUOOUUEeCKOT0 CUTHala KaK
IIpefeNbHOTO ClTydas IeprofUYeCcKOro CUrHasa , Korga nepuoy MOBTOPEHUS CTPEMUTCS K
6eckoHeUHOCTH. OU3UYECKUN CMBICIT CIIEKTPaJIbHOM IJIOTHOCTH CUTHAIa. MaTeMaTU4eCKUM u
bu3nYeCcKuil CIIeKTP HeIepuoJuiecKoro curuana. [Ipsmoe u o6paTHoe mpeoOpa3oBanue Oyphe.
CBoiicTBa nmpeobpa3oBanus dypre.

P IeKTpaJibHO-K AIAOHHBIN aHaIW3 JeTePMUHUPOBaHHBIX CUTHAJIOB B
HHPOTEIIeKOMMYHUKAIIUH.

AHanuTU4YecKuit curian. KBagpaTypHBIY U CONPS2KEHHBIN CUTHAIL. [IpeoOpa3oBaHue
I'unpbeprta. CriekTpaibHas IOTHOCTh aHAJIUTUYECKOro curHasa. [IpeoOpa3oBanue ['unbbepra
BO BpeMeHHOU obnactu. [Ipeobpa3oBanue ['mnpbepTa Bo 4acTOTHOM obmacTu. [Ipeobpa3oBaHue
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T'unpbepTa OJIsi rapMOHUYECKUX CUTHAJIOB.[IOHSTHE Y3KOIIOJI0CHOTO curHana. ®opMupoBaHue
KOMIIJIEKCHOM orubarolrel Ioa0CoBOr0 cCurHaia.Pacnpenenesnrne SHEPTUHU B CIIEKTPe
HelepruofuYecKoro curtana. PaBencTso [TapceBans u 06o6iieHHas ¢popMynna Pases.
OHepreTUUECKUl CIEKTP CUrHana. Pacripenenenne sHePrun B CIIEKTPE BEILECTBEHHOTO
HeIepuoguiecKoro curtana. ¢dekTuBHas MIMPHUHA ClIeKTpa curHana. KoppensuuoHHbE
MOZENY OeTePMUHUPOBAaHHLIXCUTHAIOB. ABTOKOpPpEIANNOHHAsA (PYHKIIKS BEIleCTBEHHOT O
curHana (AK®)u ee cBoiicTBa. CB23b AK® curHaina ¢ ero sHepreTu4eckuM cruektpoM. AK®
MIEPUOIUYECKOTO BEIIIeCTBEHHOTO curHasa. CBepTKa curHanoB. CUTHaN Ha BHIXOME TUHENHOU
cucteMbl. YacTOTHas XapaKTepUCTUKa JIMHEeNHOM cucTeMbl. CBEPTKa ABYX CUTHAJIOB BO
BpeMeHHOM 1 4acTOTHOM o0nactu. COOTHOIIIEHNEe MeXIy CBEPTKOM U KOPPeIsLuen.

Pa3pen 4. [IucKpeTHBEIE CUTHAJIBL B PAIUOTEXHUKE U TeIeKOMMYHUKAINU. CIIEeKTPHL JUCKPETHAIX
curHanoB .JIuckpeTHoe npeobpa3oBanue Oypre. Anroputmel BI1O.

IuckpeTu3anusa aHanorosoro curtasna.Teopema KotenbHrKoOBa. [[UCcKpeTHOE Tpeobpa3oBaHue
®ypre.[JuckpeTr3alys 110 BpeMeHU ¥ KBaHTOBaHUe 110 YPOBHIO. CTPYKTypa U pa3psfHOCTh
AIIII. [IIym KBaHTOBaHUS. AMINIUTYAHO-UMITY/IbCHaA MoOynsanusg (AUM), MUpoTHO-UMITYIbCHAS
mopynsaus (ILIMM), Bpemsa-umnynbcHas moaynsauus (BUM), uMIynbCHO-KOZOBas MOOYIALUS
(MKM). MaTemaTtyeckas MOfejb OUCKPETU3UPOBAaHHOI O curHasa. Teopema KoTenbsHUKOBA.
O60061uenHbIN psan Pypbe 0 cucTeMe 6a3UCHBIX (OPTOTOHANBHEIX) QyHKIMN KoTenbHUKOBa (DS
KotenvrukoBa) BoccTaHOBIIEHNE aHATIOTOBOT0 CUTHANIA 110 JUCKPETHEIM OTCYETaM.
CnekTpanbHas MIOTHOCThL 6a3ucHbIX QyHKUuMM KoTenbHrKoBa. CIIeKTp AUCKPETU3UPOBAHHOTO
curHana. [Ipeo6pa3oBanue Oypre miIsi QUCKPETU3UPOBAHHOT'O CUTHaNa. IQdeKT HamoKeHUs
[IpY OUCKPETU3ALNY - 371alCUHT. CIIEKTP AUCKPETU3MPOBAHHOIO CUTHAJIA IIPU IIPOU3BOJILHOU
bopMe IUCKPEeTU3UPYIOLUINX UMITYIbCOB, OTINYHEIX O OelbTa-QyHKIUM. Mogenb DUCKPETHOTO
CUTHAJIa B 4aCTOTHOM oOnacTtu. [luckpeTHoe mpeobpa3oBanue dypre. I[loBopauuBaroIre
MHOXXHUTEJIH U X CBOMCTBa. bricTpoe npeobpa3oBanue ®ypre (BIIP) . Anroputmsl BIIO ¢
MIPOpeXuBaHNEM 110 BpeMeHU. AnropuTMel BII® ¢ mpopexuBaHueM 10 4acToTe. [I[puMeHeHne
BII® nnsa BEIUMCIEHUS CBEPTKHU.

Paszgen 5. Monynsamnys CUrHaI0B B paJAOTEXHUKE U TeIeKOMMYHUKAIIWN,

Buprl aHanoroBoil MOOyIANMY: aMIJIATyOHAS MOTYIALUS, yrioBasd Moaynauusa( UM, OM,
OOM), MrHOBEHHAa4 IOIHAas (a3a, MTHOBEHHAas 4acToTa. BpeMeHHBIeN BEKTOPHBIE JUarpaMMEbl
MOAYJIMPOBaHbIX CUTHaI0B. CIIEKTPH MOAYIMPOBAHHLIX CUTHANIOB. emonynsanusa AM cursana.
AMINUTYAHOE [eTEKTUPOBaHKe, KBaipaTUYHOE NeTeKTUPOBaHue (HeauHelHoe Tpeobpa3oBaHue
B pexXuMe MaJioro CUrHasa). banancHas MOOynIsALUsl CUTHAJIOB U IIOfaBIeHNe HECYIero
CUTHaJa. YHUBEPCaJIbHBIM KBapaTypPHEIA MOOYIATOpP. PopMuUpoBaHe KOMIIJIEKCHOU
orubatomey (Baseband signal).lludpoBast Mogynsamnus curianoB. CUTHAIB C UCKPETHOM
aMIIUTYOHOY MOAynsiuuen. [JUCKpeTHas YaCTOTHAs MOAYJANUsS curiano. [luckperHas ¢a3oBas
MOAYJIALUS CUTHAJIOB. [[MCKpeTHAs KBaApaTypHas MOLY/ISALUS CUTHAIOB. T€XHOJIOTUY U BUEL
11 poBOY MOAYISAINY B COBPEMEHHBIX CUCTeMax CBs3u. Lludporas OuHapHas MOTYIAIUsA: OOUH
CHMBOJI - oguH 6uT. CUrHanbHEIE CO3Be30us, (ha30Basi MIOCKOCTh CUH(pa3Hou | 1 KBagpaTypHOU
Q kommonenT. Lludposas kBapparypHas monynsnus KAM 16: oguH cuMBOI - 4 OUTa B TOU XKe
nonoce dyactoT.Kop I'pes. Pemetuatas monynsanus. CUrHaIbHbIE-KOIOBEIE KOHCTPYKIIUYU

1 POBEIX CUTHAIOB.[I0MEX0yCTOMYUBOCTh PA3IMYHEIX BUAOB MOOYJISINN.

P MaTteMaTu4yeckKue M u YAUHBIX IO B. [TpoxoxXnoeHu YAUHBIX
IIPOLIECCOB Yepe3 INHEVHEIe IeTH.

Cny4aliHble CUTHAJIBl ¥ UX CTATUCTUYECKME XapaKTEePUCTUKU: QYHKIUS paclpeneieHus
BEPOSITHOCTH , IIJIOTHOCTh PacIpefie/ieHusl BePOATHOCTU. YHMCIIOBEIE XapaKTePUCTUKHN3aK0Ha
pacrpeneneHus: MaTeMaTH4eCKoe 0XKHuIaHue, IUCIIEPCHS, aBTOKOPPEISAUOHHAs QyHKIUA
ciydadHoro npoiiecca. CTalMoHapHBIE U 9PTrofudecKue CUrHanbl. CUTHAJBI C HOPMAJIbHBIM
3aKOHOM pachpeneieHusI BEpOSITHOCTA MIHOBEHHBIX 3HaueHu. CBSI3b KOPPETSINY 1
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HE3aBUCUMOCTH BEIOOPOK M3 HOPMAaJIbHOTO CIy4YaiHoro curtasna. Csizb AK® c sHepreTu4eckuM
CIIEKTPOM CJIy4alHOT0 CUTHaJja, TeopeMa BuHepa - XuH4YMHa, UHTEPBAI KOPpensiuuu, Oesblii
IIyM. Y3KOIIOJIOCHBIE CITy4aiiHble MPOIIECCH, pacmpeenieHne orubaromei u gasbl
Y3KOIIOJIOCHOTO CIIy4alHOTro npoliecca. CeKTpaabHO-KOPPEIIINOHHBIM aHaIu3 IPOX0XKIEHU S
CITy4alHBIX CUTHAJIOB Yepe3 IMHEeUHEIE.

Pazmen 7. OcHOBH Teopuu nepenayu nHGopMaunu. UHboOpMalliOHHBIE XapaKTEePHUCTUKH
HCTOYHUKOB COOOIEHNH ¥ KaHAI0B.DHTPOIUS ¥ KOTUYECTBO HHPOPMAIIUH.

HHbopMalinoHHbEIe XapaKTePUCTUKYN UCTOYHMUKOB OUCKPETHHIX co00LIeHn. Momenu
HMCTOYHUKOB JMCKPETHHIX CO00IIeHNM. CBOMCTBA 9PTOfMYECKIX NCTOYHUKOB. 30EITOYHOCTD U
IIPOU3BOOUTENIBHOCTD OUCKPETHOTO HCTOYHUKA. [IBOMUHBIN NCTOYHUK COOOIIEHNH.
HHbopmMalmoHHbEIe XapaKTePUCTUKY IUCKPETHHIX KaHanoB. neanbHrle (6e3 moMex) u
peanbHBIE (C TOMexaMu) KaHasbl. CKOPOCTh Ilepefiayy ¥ MPOMYyCKHas CIIOCOOHOCTh KaHaa.

[ BOMYHLIM U "M-UYHBIHN" KaHal. MHQopMalunoHHbE XapaKTEPUCTUKY HCTOYHUKOB HEITPEPHIBHEIX
coobmenuii. NuddepeHuranbHasg SHTPONUSA. JHTPOIKS PABHOMEPHOT0 paciupeneieHns.
OHTPOIHUS rayCcCOBCKOTr0 0eJI0To myMa. JICUIOH-9HTPONNS He3aBUCHUMEIX cOo00LeHn. Mogenu
HETPEePHLIBHBIX KaHanoB.Mofienu IUCKPETHHIX KaHanoB. CpaBHEHUE MTPOMYCKHBIX CIIOCOOHOCTEH
OVUCKPETHHIX U HellpepHIBHEIX KaHaloB. TeopeMbl KonupoBaHus llleHHOHA 719 KaHAJIOB CBA3U
6e3 momex u ¢ moMexamu.Knaccudukams UCTOYHUKOB COOOIIeHNM U KaHaloB. Tpu moaxona K
onpepneneHuio nousatusa “KonuuectBo nHbopMauuu”: KOMOMHATOPHEIN, BEPOSITHOCTHBIH,
anroputMudeckui. KonndyectBo nH(popMauuy Kak Mepa CHATOU HEOIPEeNeIeHHOCTH.
HudopMaLmoHHbIE XapaKTEPUCTUKY UCTOYHUKOB COOOIIEHUN: SHTPONUS - Mepa
HeOoIlpefleJIeHHOCTH COCTOSTHUY MCTOYHKKA COOOIIEeHNY B cpeHeM. Mepa HeompeaeeHHoCTH P.
Xaptnu u K. [llerHoHa. CBOMCTBA 3HTPONMY AUCKPETHOIO UCTOYHUKA. AIpUOpPHas
(6e3ycnoBHast) SHTpoONUs. AnocTepropHas (YCI0BHAS) SHTPOIMS JUCKPETHOT'O UCTOYHUKA U ee
CBOMCTBa. MHGOpPMaIMOHHEIE XapaKTePUCTUKY KaHaIOB: MaKCUMaJlbHasi CKOPOCTh Ilepegadyu
rHpopManuu (IPOMyCcKHas CIoCOOHOCTD KaHasta), KO3hGHUIIMeHT UCII0Ib30BaHMsI KaHaa.

Paspen 8. OcHoBE Teopuu 3QGEKTUBHOTO KOOUPOBAHKS TUCKPETHHIX coobimenui (IC).
KomupoBaune ncrouynuka JIC.

Knaccudukanus komoB. dPpheKTHBHOE ONTUMAIbHOE KOTUPOBaHUEe KaK CII0C00 COrTacOBaHMS
“H(pOpPMalMOHHBIX XapaKTePUCTUK UCTOUHMKA U KaHana. KogupoBaHue UCTOYHUKOB 0e3
maMsATH (CUMBOJIBI COOOIIIEHNY He3aBUCUMEI) U C IIaMSIThI0 (CUMBOJIB KOPPETUPOBAaHHBIE MEXKY
coboit). KomupoBaHuue 6e3 1oTeps U ¢ motepsimu. KomoBoe mepeBo, mpebruKCHBIE KOOBI U
HepaBeHCTBO KpadTa , paBHOMEpHOE KOIUPOBaHKE, CTaTUCTUYECKOE KOTUPOBaHUE:
KogupoBaHue 110 MeTopny lllenHoHa-®aHO, KOgUpOBaHUe 110 MeToxny XadmeHa, TeopeMa
[ITlerHOHa 0 KONUPOBAHUM UCTOUYHNKA HE3aBUCUMBIX COODIIEHNH, YCIOBUE ONITUMAabHOCTH
KomoB. CrToBapHOE KOJUpOBaHue, anroput™m Jlemmens - 3uBa -Bemua. [TousiTue 00
apupMeTUYEeCKOM KOOUPOBAHUM.
Pasgen 9. OCHOBHI TEOPUY MOMEXOYCTOMYMUBOTO KOOUpoBaHud. KogupoBaHue KaHana bno4yHbie
IVHEUHbIE KOIhL.
[TprHIMIIEI KOPPEKTUPYIOIIETO (IIOMEX0YCTOMYNBOT0) KOMUPOBAHUS U JeKOOUPOBAHUS C
oOHapyXkeHHEeM U UCIIPaBIeHreM OImu00K. JInHeHbIe cucTeMaTudyecKue 0104HbIe Kogsl. Koa
XaMmmuHra. [TpousBomsimi MOJIXHOM, IOPOXKAalolas MaTpulla. [IpoBepoyHas MaTpulla,
dbyHIaMeHTaIbHas MaTpulia 6JI0YHOTO JIMHEHHOTO KOa , TOHATHE CUHIPOMa U CHHIPOMHOE
OeKonupoBaHue OIIOYHEIX KOMIOB.
P 1 HOBBHI TEOPUH OTEHITMATbLHONW IOMEeX0YCTOMNYMBOCTY IPUEMA W TPUHITHIIEL
IOTUMAaIbHOTO IPHEMA OUCKPETHBIX U HENIPEPEIBHBEIX HUN
CopepxaHue U Knaccuukauys 3afad ontuManbHoro npuema [C. OntumanbHbd pueM [IC B
KC c meTepMUHUPOBAHHOM U CTOXAaCTUYECKOM CTPYKTypou. OOHapyxkeHue u pasnudenue [C.
Kputepuu ontumansaoro npuema [C. balleCoBCKUM TOAXOM K ONTAMaIbHOMY IIPHEMY.
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AmnpropHas ¥ aloCTepropHasi BEPOSITHOCTH, CPETHUY PHUCK U OTHOIIEHKE ITPaBIoIono0us
TUIOTE3 ITpreMa. AITOPUTMbI pabOTH U CTPYKTYPHBEIE CXEMBI OIITHMAaIbHBEIX TpHEMHUKOB [IC B
rayccoBckoM KC. Cunte3 KorepeHTHOr0 fiemonynsatopa [C Ha ¢pone ABI'II. CornacoBaHHas
GunbTpanysa QUHUTHEIX BO BpeMeHU CUTHaJI0B. MIyIbCHas XapaKTepuCTHUKa U llepefaToyHas
(GyHKIMSA COTIaCOBaHHOTO (PUIbTPA.

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

3aueT. Kypcopas paboTa

B1.B.13 OcHo8bl nocmpoeHusi UHPOKOMMYHUKAUUOHHbIX cucmeM u cemetl

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL « OCHOBEL IOCTPOEHUS
MH()POKOMMYHUKALVOHHEIX CUCTEM U CeTeU» ABIIIETCS:

obecnieyenne GopMUPOBaHUs pyHOaMeHTa MOATOTOBKY OYAYIIUX CIELUaINCTOB B
00/1aCTU CEepPBUCHO-3KCIIyaTallMOHHOT0 00C/IyKUBaHUS U UCCIeOBaHUe CeTel CBA3Y, a
TaKkXke, Co3[aHrue Heo0XonuMou 6a3kl A7 YCIEITHOT0 OBNIafleHUs IOCIeNyMUMU
CreuyaabHEIMU OUCLUIIIMHAMU Y4eOHOTro IIIaHa.

MecTo pucuuniuHe B CTpykType OI1

OucuunnuHa «OCHOBH TOCTPOEHHUS HUHOOKOMMYHMKAIMOHHBIX CHCTEM U
ceteii» B1.B.13 sBnsgeTcd OUCHUNIUHOW YacTH, QPOpMHUPyeMOU ydaCTHHKaMU
o0pa30BaTeNIbHEIX OTHOIIEHUH 610Ka 1 yuyeOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HanpaBneHunio «11.03.02 WHHOKOMMYHUKAIIMOHHbIE TEXHOJIOTUY U CUCTEMBI CBSI3U».
W3yuyenue pmucuuniauHbl «OCHOBBEI MOCTPOEHUS WHGOKOMMYHUKAIMOHHBIX CUCTEM U
ceTeli» ONMHUpaeTCs Ha 3HAHUU OUCHUNNUH(BI) «MeTpojiorus, cTaHgapTU3alUusd U
cepTuduKanus»; «MHOTOKaHaJIbHEIE TEJIEKOMMYHUKAIIMOHHBIE CUCTEMBIY.

TpeboBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUILIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco0eH K agMUHUCTPHUPOBAHHUIO IIPOIIeCCa OLIEHKH IIPOU3BOOUTEIbHOCTH ¥ KOHTPOJIS
HCII0Tb30BaHUS ¥ TPOU3BOAUTENILHOCTH CETEBBIX YCTPOMCTB, MIPOTPAMMHOTO 00eCIeYeHnst
“H(POPMaLXOHHO-KOMMYHUKAIMOHHOU cucTeMHl (ITK-13)
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- Crioco6eH K MTpOBEEHUI0 PeTrIaMEeHTHBIX Pa00T Ha CETEBBIX YCTPOMCTBAX U MIPOrPaMMHOM
obecrieyeHn THHOKOMMYHUKAIIMOHHON cucTeMsl (ITK-15)

- CriocoGeH MPUMEHSTh IPUHIUIIE 9KCIIyaTalluy CeTel CBSI3M, OCHOBHBIE METO/IbI aHATHM3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIO/Ib3yEeMble CUCTEMbI CUTHAIU3ALUN U
IIPOTOKOJIbI, YYUTHIBATE COBPEMEHHEBIE HAIIPABIIEHUST PA3BUTHS TEJIEKOMMYHUKAIIMOHHEIX CeTen
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

CopepxkaHue OUCIUIIINHEI

Pazpen 1. ba3oBble NPUHIUIIEI KHOOKOMMYHUKALIMOHHBIX CETEeN

Llenu, 3amauu ¥ CTPYKTypa Kypca. Kpatkuii 0630p ucTopuu pa3BUTHS NHOOKOMMYHUKAIIUH.
Yuentrie u u3obperenus. Mogens cetr. CTaHIapTHU3AIUST

Paspen 2. CeTh B IOMeIlIeHUY T10JIb30BaTENS

[lepBuYHbIE CUTHAJIH U UX PU3UUECKUE XapaKTePUCTUKY (TereOoHHEBIE, Tepefayy JaHHBIX,
bakcuMunbHbEE). MeToOs KogupoBaHus. ba3oBrle TepMUHEL. AHAIOTOBHIM TeNle(OoH U
dakcuMuIbHasgd ycTaHOBKa. CUTHaIM3auus 1o ABYXIPOBOOHEIM aHAJIOTOBHIM aO0HEHTCKUM
nuHuaM: [TapaMeTpsl CUTHAJIOB. MeTOnH YIIJIOTHEHUS a00HEHTCKOM NMuHNN. AGOHEHTCKUE
nmuuun Xdsl. Hudposoit Tepmunan ISDN.

Pasgen 3. CeTdb mocTyna

ApxutekTypa cetu: ISDN, PON, Ethernet. IIpoTokosl ceTelt mocTyna: el HbIM c10co0,
DTMF, LAP-D/DSS-1.

Pasgen 4. ba3oBas ceThb

Cetb THOII. MexkcTaHIMoOHHbIe TPOTOKOJEL THOTI. CrucTEMBI MAaCCOBOTO 0OCTYKMBaHUS B
Teneponun. CeTh nepefadu gaHHHIX. [IpoToKONE MapipyTu3anuu. VolP - mepenada peuu mo
CeTu Iepefayu faHHBIX. CeTb COTOBOU CBS3U.

P TBa II KKHU r

TpapunuorHsie ycnyru TQOII. UnTenektyansasle yeuayru ToOIL. TpagunuoHHEIE YCIYTH B
CeTdx rnepenayu gaHHBIX. Ycnyru ceter NGN.

Paspen 6. [lepcrieKTUBHBIE HAIPaBIEHUS

[Toct NGN. Ananu3 coBura napagurMbl ”HOPOKOMMYHUKAIIMOHHBIX CETEN OT CUCTEM
0TIepaToOPCKOro Kiacca K 000pyaoBaHUIO MTOIh30BaTENS.

OO61mast TPYAO0EeMKOCTD TUCITUIIIHHEL
180 gac(oB), 5 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

DK3aMeH

b1.B.14 BwulcOKOCKOpOCMHbIE onimuYyecKue cucmembl ce8s13u 0151 MPaAHCNOPMHbBIX
cemeli u cemeil docmyna

e ocBOEHUS OUCHUUIIIUHEL

Llenbro InpenogaBaHusd OUCIUIIIINHBI <<BBICOKOCKOpOCTHBIe OIITH4YE€CKHE CUCTEMEL
CBsA3HU OJIA TPAHCIIOPTHBIX CeTeH U CeTeu JOCTYyIIa» ABIISA€TCHA:
ImojiyaeHnune 3HAHUH, y'MeHI/Iﬁ 1 HaBBIKOB B 00/1aCTH COBPEMEHHEIX OIITUYECKHUX
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CHUCTEM CBSI3U [JI TPAHCIOPTHBIX CETEU U CEeTEeHU [OCTyIla

MecTo pucuuniavHel B CTpykType OI1

HucuunnuHa «BbICOKOCKOPOCTHBIE ONTHUYECKHE CUCTEMBI CBA3M OJI TPAHCIOPTHBIX
ceTeid U ceted pmocrtyna» b1.B.14 gaBnseTcs OUCHUNNIMHOW 4YacTH, POpMUPYEMOU
y4aCTHUKAMU 00pPa30BaTeNIbHEIX OTHOIIEHUN 010Ka 1 yueOHOTO IMjIaHa MOATOTOBKH
O6akanaBpuarta 1o HampaBneHuio «11.03.02 MHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHUCTEMHI CBSI3U». M3ydyeHHe OUCLUIIUHB «BRICOKOCKOPOCTHEIE ONTHYECKHUE CUCTEMBI
CBSI3U [/ TPAHCIOPTHHIX CeTeUM U CeTeu OOCTyla» OINUpaeTCs Ha 3HAHUU
oucounnuf(el) «OCHOBH IOCTPOEHUS HMHOOKOMMYHMKAIMOHHBIX CHCTEM H
ceten»; «PuU3UKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH UCIIONIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK X MaTEMaTUKHU
O pellleHus 3afay nHxkeHepHoU mesatenbHoCcTH (OITK-1)

- Crioco6GeH oCyIIeCcTBISATh 000CHOBAHHBIN BLHIOOD U aHANIM3 MaTepHaioB, KOMIIOHEHTOB U
YCTPOUCTB [JI CUCTEM TEJIEKOMMYHUKAIINM, BK/II0Uass KOMIIOHEHTHl ¥ YCTPOMCTBA, OCHOBAHHEBIE
Ha npuHIunax GotoHuky u ontonHpopMaTtukru (I1K-33)

- Crioco6eH K BHIOOPY ¥ aHaNMU3y CTPYKTYPHBEIX CXeM, HH(DOPMALMOHHBIX TEXHOIOTUH,
371IeMeHTHOM 6a3bl BLICOKOCKOPOCTHRIX OIITUUYECKUX CUCTEM CBSI3H MJISI TPAHCIIOPTHHIX CETEH U
ceteit goctyna (ITK-34)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. HauanbHble cBemeHus 06 ontudeckoy csizu. OcobenHocTu moctpoenns BOJIC, ux
SJIEMEHTEL

Oco0eHHOCTH ONTUYECKOM IlepeJadyu CUTHAJIOB 10 HAITPABIISIOIIUM CUCTEMAM CBSI3H.
[TpeumymiectBa u HemocTaTku BOJIC. 9neMeHTH BOJIOKOHHOT'O TPaKTa: ONTUYECKU Kabers,
COEOUHUTEINbHBIE MY(DTH, OKOHEYHEIE MTYHKTHI, PET€HEPATOPH], UCTOYHUKY U TPUEMHUKH
U3MIy4YeHus, ONTU4YeCcKue ycunutenu. CrieKTpaabHOe YIJIOTHEHNE

Pasgen 2. ®u3nyeckue 0OCHOBHI IPOLIECCOB PACIPOCTPAHEHUS CBETa B ONTUYECKHUX BOJIOKHAX
['eomeTprueckas ¥ BOMHOBas onTHKa. [Tonspusanusa ceeta. OTpaxkeHue U IPEeIOMIIEHNEe CBeTa
Ha rpaHulle pasgena AByx cpen. ®opmynsl ®peHens, BIeHUE IIOJIHOTO BHYTPEHHETO
oTpaxkeHus. HanpaBrnsieMble 1 BHITEKAIOIIME MOOLL (JIy4H).

P KOHCTPYKIINY ¥ IPOH3BOICTBO ONTUYECKHX BOIOKOH 1 K i

Knaccudukarus kabenei, MapKUPOBKa, 37IEMEHTEl KOHCTPYKIIMH, UCIIOJIb3yeMbIe MaTePHUAJIH.
TexHOJIOTHSI TPOU3BOMICTBA ONTHYECKUX BOJIOKOH 1 Kabeyei. MeToIbl HCIBITAHUN OINTHYECKHUX
BOJIOKOH 1 Kabee.

Pasgen 4. 3aTyxaHue B ONTUYECKUX BOJIOKHAX
3aTyxaHUe B ONITUYECKOM BOJIOKHe. EquHuIlel uaMepeHus 3aTyxanus. CoOCTBEHHBIE U
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OOTONIHUTENbHEIE ToTePU. KoaduiineHT 3aTyxXaHus, ero 3aBUCUMOCTh OT IJIMHEI BOTHEL OKHa
IIpO3pavyHOCTHU. BiusgHue 3aTyxaHUS Ha OIMHY PereHepalioOHHOr0 y4yacTKa. BriusHue
3aTyxaHUS Ha MUHUMaJbHYIO AJIMHY CETMEHTa CETH.

Pazgen 5. MHOTOMOZOBEIE OIITHYECKHE BOTOKHA

TpaekTopuu nyden B CTyIIeHYATHIX ¥ I'PaJUEHTHBIX ONTUUYECKUX BOJIOKHAX. [I0HATHE MOSHI.
HopmuposanHas yactoTta. KonnuectBo Mmon. MexmopmoBas gucnepcud. IIIUPoOKOIOI0CHOCTE.
PaBHOBeCHOEe pacnpepesnieHre Mof. BBo U3nydyeHus B OIITUYECKOE BOJIOKHO. YucnoBas
aneprypa. [loTepu Ha BBOfE U3NTy4eHUs. BusiHue MUPOKOIOIOCHOCTA HA MaKCUMAaJIbHYIO
OJIMHYy CerMeHTa ceTd. MHOrOMOZOBEIE BOJIOKHA C YCEYEeHHBIM CTETIEHHBIM IPO(UIeM.
Pekomenpanusa MC3 G.651.1. MHOroMO#OBEIE BOJIOKHA A1 BHICOKOCKOPOCTHHIX CETEH.
Paspmen 6. OmHOMOMIOBLEIE ONTHYECKHE BOJOKHA

YcnoBre 0mHOMOAOBOTO PeXXUMa PacIpPOCTPaHEHUs U3nydyeHus. [[I1MHa BOJIHEL OTCEYKH.
XpoMaTudecKas gucrepcusi. MatepuasnbHas U BOTHOBOOHAA OucHepcus. [IJMHa BOTHBI HYJIE€BOU
gucnepcuu. [IuameTp MOOOBOTO MO, BiusgHue XpoMaTUUECKOM AUCIIEPCUY Ha OIAHY
pereHepanroHHOr0 yyacTka. Pekomenpauuu MCO G.652-657. Knaccudukalus 1 mapamMmeTphl
COBPEMEHHBIX OTHOMO/IOBBIX ONTUYECKUX BOJIOKOH.

Pasgen 7. [lacCHBHBIE ONTHYECKNE KOMIOHEHTHI

Oco6eHHOCTH U ITapaMeTpPhl TaCCUBHBIX KOMIIOHEHTOB. Pa3beMHEBIEe U HepPa3beMHBIE COeqUHEeHUS
OTITUYECKUX BOJIOKOH. BHOCMMEIE ¥ BO3BpaTHLIE IOTEPU B CoeAnHEHUAX. KOHCTpyKIuU 1
ImapaMeTphl pa3beMHBIX COeuHUTeNel. MexaHnyeckue coeguHuTenu. OnTruyeckKue
pa3BeTBUTeNu. OnTHYecKue NHTephepeHIUuOHHbe QUIbTPHL. YcTpoiictBa WDM. OnTudeckue
M30JIITOPHL ¥ HUPKYIATOPHL. ONTUYECKNUE aTTEHIATOPHI.

P Hctounuky nanyuyennsd ansg BOJI

TpebGoBaHUs K IepefalouM YCTPoicTBaM. MICTOYHUKY U3mydeHus. CBeTOU3Iy4alollrue TUOMIH,
¥X TTapaMeTpHl U KOHCTPYKIuHU. CIIOHTaHHas TIOMUHECHeHLIX. Jla3epHble QUOOBI, UX
IapaMeTphl ¥ KOHCTPYKLUUH. BEIHYyKOeHHas TIOMUHECLeHINA. BHYTPeHHSAS U BHELIHSIS
monynsauusa. CTpyKTypHas cxeMa Iiepefarollero yCTpoucTsa.

Paspmen 9. ®oTonpuemuukn gug BOJIC

doToanopnbl, UX MapaMeTphl, KOHCTPYKLKUH, CXeMBI BKIIIOUeHUs. JIaBUHHBEIA (POTOAMO.
HcToyHuky myMa B GOTOIPUEMHBIX YCTPOXCTBax. [lapaMeTprl POTONPUEMHEBIX YCTPOUCTB.
Pazmen 10. [TpUHIIKAIIE IOCTPOEHUS ONTUYECKUX CHCTEM Ilepenain

OCHOBHBIE OTIpefeeHNs ONTUYECKUX CUCTEM Mepefaydy U ONTUYECKUX ceTel. CTPYKTypHEIE
CXeMbI BOJIOKOHHO-0IITHYeCKux cucteM nepenaqu (BOCII). BpeMeHHOe U CIEKTpaibHOE
ynnotHeHue. CemerictBa TexHonoruit TDM (PDH, SDH, Ethernet) u WDM (CWDM, DWDM).
TexHOIOTMA ONTUYECKOU TpaHCOpTHOU ceTu OTH.

Pazgen 11. Mogyndius 1 KOOUPOBaHNEe B ONTUYECKUX CACTeMaxX Ilepenadyn

Bupgel MoOynSIuy ONTUYECKOTr0 u3nydeHusi. CoBpeMeHHbIe (hOpMaThl MOAYIISIIAY ONTHYECKUX
CUTHAJIOB, UX MIpeACcTaBieHne Ha (a30BoM I10ocKoCcTH. CurHanbHble co3Be3ausi. CIIocoOb!
MOZOYISAIUU ONITAUYECKOr0 U3NnydyeHusa. CXeMbl 1 XapaKTEPUCTUKHU MOAYNIATOPOB. KogupoBaHue
OTNITUYECKUX CUTHAJIOB. [IByXyPOBHEBEIE 1 MHOTOYPOBHEBHIE KOMHI.

P 12. OnTrYecKre TpaHCUBEPHI, TPAHCIOHIEPH ¥ MYKCIIOHIEPH

dopMuUpoBaHUE ONTHYECKUAX CUTHANOB C (ha30BOM MOOYISALKUEN U IBOMHOU MOJISpU3aluel, C
MHOTOIIO3UIIMOHHOY KBafipaTypHOU Moaysanuel, B popmare OFDM. OnTruyeckre TpaHCUBEPHL
SFP, SFP+, XFP, CFP. CTpykTypa 4 XapaKTepUCTUKU TPAHCIOHOEePOB. CTPYKTypa U
XapaKTEePUCTUKU MYKCIIOHEPOB.

P 1 ITHYECK HIeHNe U ONTHYECKHN UIATEIN

HenuHeliHble gBEHUS, UCIOIb3yEMbIE AJI YCUJIEHUS ONITUUYECKUX CUTHaI0B. O TUYEeCKUe
YCUTIUTEJIA Ha OCHOBE BOJIOKOH, JIETUPOBAHHBEIX PEOKO3eMeIbHEIMU 3JIeMeHTaMu. OnTu4YecKue
YCUNUTENH Ha OCHOBE SIBJIEHUS BHIHYXKIEHHOTO KOMOMHAIIMOHHOTO paccessHus . [IpUHITUIIEL
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OEUCTBUS, TapaMeTPHl, CTPYKTYPHBIE CXEMBI OIITUYECKUX yCunuTeneu. Il pumenenme
ONITUYECKUX ycunutesnei. OCOOeHHOCTU MMOCTPOEHHUS ONITUYECKUX YCUIUTENeH Pa3IuyHOTo
Ha3HauYeHUs.

Pazpen 14. SOHepreTryecKrii ¥ KOTePEHTHBIY IPUEM B ONITUYECKUX CUCTeMax Iepefaydn
[TprHIUIE IpHEeMa ONTHYECKUX CUTHAJIOB. DQHEPTreTUYECKUY U KOTEPEHTHHIN IIPHUEM.
CTpYKTYpHBIE CXEMEI SHEPTeTUYECKUX U KOTEPEHTHLIX IPUEMHUKOB ONITUUYECKOTO U3NTy4eHu .
[TpenMyIiecTBa KOTepeHTHOr0 npreMa. Vcrnons3oBaHue nuPpoBoi 00pab0TKU CUTHAJIOB B
(GOTOIPUEMHBIX YCTPOKUCTBAX C KOTEPEHTHBIM IIPUEMOM.

Pasmen 15. [IpoekTUpOBaHKWE U CTPOUTENHCTBO BOIOKOHHO-ONTUYECKUX TMHENHBIX TPAKTOB
3afaHue Ha MIPOEKTUPOBAHKE U UCXOMHEIE JaHHbIe. CocTaB pabo4yero mpoeKTa.
[TocnemoBaTeNbHOCTh MPOEKTUPOBaHUs. HopMupoBaHue 1MokKa3aTesei KauecTBa Iu(pPOBHIX
KaHaJl0B ¥ TPAKTOB Ipu npoekTtupoBanuu BOJIC. BbIGOp TPAHCIIOPTHBIX TEXHOJIOTHH.
CraHOapTH ¥ XapaKTePUCTUKYU 000PYOOBAaHUS KOT€PEHTHBIX ONTUYECKUX CETEH.
MynbTHCEPBUCHBIE TPAHCIIOPTHHIE MTAaTGOPME M UX puMeHeHne. CTaHOapTH U
XapaKTEpPUCTUKU 000PyIOBaHUS ONTUUYECKUX CEeTel NocTyna. MHXKeHEepHHIN pacyeT IapaMeTpPoB
ONITUYECKOTO JIMHEeHHOro TpakTa. Bribop Tpaccet BOJIC. BriGop onTuyeckoro kabemns u MyQT.
[Tpoknagka onTu4Yeckoro kabess. TpebGoBaHus 1 peKOMeHaaIuu. IlepeceyeHre BOMHBIX
nperpaj 1 Mog3eMHBIX KOMMYHUKALIUM.

P 1 KCIIIyaTallis BOJIOKOHHO-ONTHYECKUX TMHENHBIX TPAKTOB

Jagayu TeXHUYEeCKOU 3KcIUlyaTauuu. Opranu3anus TeXHUYEeCKOU 3KCIITyaTalluu.
[TnaHvpoOBaHME, KOHTPOIb U obecredyeHre paboT 110 TEXHUYECKON 3KCITTyaTaluu. TeXHU4YeCcKui
yuet u nacnoptusanusg BOJIC. PeMoHT nuHerHBIX coopyxkeHnuit BOJIC. OxpaHa NTMHEUHBIX
coopyxenuit BOJIC. ABapuitHO-BOCCTaHOBUTEbHBIE PAOOTH. TeIeKOHTPOJIb 1 MOHUTOPUHT
BOJIC. MeTtopns! u cpeactia uaMmepenun giag BOJIC. Ontudeckun Tectep. ONTHYECKAN
pednekToMeTp. [InaHOBLEIE U aBapuiiHbIe n3MepeHus. OnpeneneHue PacCTOSHUN IO MECT
TMOBPEXOEeHUYN U HEOMHOPOOHOCTEH.

OO6I1mast TPYAOEMKOCTD TUCITUIITHHEL
252 gac(oB), 7 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3Jauert, Jk3aMeH. KypCcoBOU IIPOEKT

Bb1.B.15 Cemu c8s3u u cucmembsbl Kommymauuu

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHLL «CETU CBI3U U CUCTEMBI KOMMYTalluu»
SIBJISIETCH:

M3y4eHe COBPeMEeHHBIX ceTeBhIX 371eMeHTOB TPOII/ISDN/IN - KoMMyTallMOHHBIX
Y3JI0B U CTAHIUH, COEAUHSAIOLINX UX TEJIEKOMMYHUKALMOHHEIX IIPOTOKOJIOB cTeKa OKC7,
R1.5, DSS1, y3noB MHTeNNEKTYyanIbHOU CeTU U IIpoToKoia INAP, npouenyp poyMuHra u
X9H[I0Bepa MOOUILHOM CeTH U MPOTOKOa MAP, IpyruxX CETEBLIX 37IEMEHTOB,
COCTaBJISIOIINUX B COBOKYITHOCTY COBPEMEHHBIE CETU CBA3U.

MecTo pucuunauHel B CTpyKType OI1
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HOucuunnuHa «CeTu CBSI3U U CUCTEMHBI KoMMyTanuu» B51.B.15 sgBnseTcd OUCHUTIINHON
yactu, popMupyeMod yyacTHHKaMu 00pa3oBaTeIbHBIX OTHOIIeHU 010Ka 1 yueOHOTO
nmjlaHa TOATOTOBKM ©OakKanaBpuaTa 0O HanpaBneHuo «11.03.02
VHpOKOMMYHUKAIMOHHBIE TEXHOJIOTUU U CUCTEMH CBA3U». M3ydeHue OUCLHUIIUHEL
«CeTH CBSI3WM M CHUCTEMBl KOMMYTaIlMM» ONHUPaeTCd Ha 3HAHUU OUCHUIIIKH(BI)
«MHOrOKaHa/lbHEIE TEJIEKOMMYHUKAIUOHHBIE CHCTEMBEI»; «OCHOBBL IOCTPOEHUS
MH()OKOMMYHUKALMOHHBIX CUCTEM U CETEW».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH K afiMUHUCTPHUPOBAHUIO MTPOIIECCA OLIEHKH MMPOU3BOIUTEILHOCTH ¥ KOHTPOJIS
HCIIOIb30BAHUS U IPOU3BOOUTENILHOCTH CETEBHIX YCTPOMCTB, MPOTPAMMHOT0 00eCIeYeHus
“H(POPMaLMOHHO-KOMMYHUKAIIMOHHOM cucTeMHl (ITK-13)

- Crioco6eH MPOBOAUTH PACYETHI TI0 MTPOEKTY CeTel, COOPYKEHUHM U CPEHCTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHJApPTHBIX METOMOB, IPUEMOB M CPEICTB aBTOMaTHU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

- Crioco6eH MPOEeKTUPOBATh BEPOSITHOCTHO-BPEMEHHBIE XapPaKTePUCTUKY IIPOLIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CUCTEMAX U CETSX, aHaIU3UPOBATh MaTEMAaTUYECKHUE MOOENH U
METO[IH pacuyeTa HHPOKOMMYHUKAIIMOHHEIX ceTed u cucteM (I1K-39)

CopepxkaHue OUCIUATIIMHEL

P 1. BBegenue B K u CK

OBomIouA ceTel CBA3U. [IpUHIMIE QYHKIIMOHUPOBAHUS CeTel CBSA3U C KOMMYyTallell KaHaloB,
C KOMMYyTalliel IaKeToB, CeTel CBSI3U MOOUITbHBIX aOOHEHTOB

P 2 Th CBSI3Y CTAIMOHAPHBIX HeHTOB. YacTts 1

HHTepdench ceTeBHIX 3JIEMEHTOB, YCTPOKMCTBO IUGPOBOM CTAHIMK, CUCTeMa HyMepaluy,
CIIOCO0BI yueTa CTOUMOCTH

Paspen 3. CeThb CBSI3M CTAIMOHAPHEIX a00HEHTOB. YacTh 2

[TpeoOpa3oBaHKe aHAJIOTOBOI'0 CUTHAJIA B U(POBOH, GOPMUPOBAHNE MEKCTAHIIMOHHBIX
IIOTOKOB, IMHEWHOE KOOUPOBaHUE, CUHXPOHU3ALUA

Paspen 4. CeThb CBSI3M CTAllMOHAPHBIX a60HEeHTOB. YacTh 3
OOmuit KaHasn CUTHanu3auu. MHTennekTyaabHas CeTh CBI3HU

Pa3pen 5. CeTh nakeTHOM KOMMYyTauun. YacTs 1
Mopens OSI, moustrue 06 uHTEpPdEcax ¥ MPOTOKOJIaX, CTEK IIPOTOKOI0B IHTepHET, agpecanus
B IPv4, BuALI ceTell, MacKa CeTH

Pa3pen 6. CeTh HaKeTHOM KOMMYTalUuu. YacTs 2
[TpucBoenue IP-agpecos, Tabnuila MapIIPyTOB, IPUHIUI KOMMYTaIluX

Pa3pen 7. CeTh nakeTHOM KOMMYyTauuu. YacTs 3
Ba3oBhle MPOTOKOIE MHTEPHET - KaHANIbHBIN, (PU3NYEeCKUl, CETeBOM, TPAHCIIOPTHLIM YPOBHU.

YpoBeHb IPUTOKEHUM
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Paspen 8. CeTh nakeTHOV KOMMYTaNuu. YacTs 4
[TpOTOKONEI MyIbTUMEOUMHEBIX IPUIOXKEHNM, HOPMUPOBaHKE IIAKTOB, TapaMeTPHl KauecTBa

00CIyKMBaHUS

Pazgen 9. CeThb cBA3u MOOMIBHEIX a00HEHTOB. YacTh 1

OBOIONHS CeTeN CBSI3U MOOMIBHEIX aO0HEHTOB, cTaHmapT GSM

Pazgen 10. CeThb cB31 MOOMALHEIX a00HEHTOB. YacTh 2

[Tponeccel B cetu GSM - 6e30macHOCTh, mKU(ppoBaHKue, peructpanus, ctanmapt UMTS,
crangapt LTE

Pasmen 11. [ToHSTHE 0 KauyecTBe 00CIIyKABaHUS

[TapameTphl KauecTBa 00C/TykuBaHus. [[03MpOBaHueE U BEIpABHUBaHUE TPadHUKa.
[TpemoTBpalnenue neperpy3ku. OOCIyKUBaHNE ouepene

Pazgen 12. TToTOKM BBEI3OBOB, BpeMiA 06CH§Z}KI/IBaHI/IH. HQI/IHHI/IHBI IIOCTPOEHUA CUCTEM
KOMMYVTAITU\
[Toustue o Harpys3ke. THUIE CUCTEM KOMMYTaIluH. HpOCTefII.T.II/Ie KOMMYTAIlMOHHEIE YCTpOIZCTBa

Pasgen 13. CucreMa ¢ SBHEIMU NOTEpSIMU. Monenb DpiaHra
Mogens JpnaHra

P 14. CucTeMa c IBHLEIMHU IIOTEpIMU. M b JHICEeT

Mopens JHrCeTa

P 1 KCTEeMBI C OXKHIAaHNEeM noreps M/M/1, M/D/1

Mopenu M/M/1, M/D/1. CtauuonapHele BepoATHOCTU. OyHKIUSA paclpenelieHus
P 1 HICTeMa C MOBTOPHBIMHU BEI30BAMH

Pacnpenenenue Harpy3ku. Pacyet KauecTBa 00CIyKUBaHUS

P 17. [leyeHye KauyecTB XKyBaHud B UHTEepHET

CucreMa ¢ mexanu3MoM WFQ . Cuctema ¢ mexanusmoMm CBWFQ. Cucrema ¢ mexanusmoM PQ.
Pazgen 18. OneHKa HageKHOCTH CETEBBIX 9IeMEHTOB
LenTtpanu3oBanHas CTO. [Tenentpanu3oanHas CTO.

Paspmen 19. [TepexonHbie BEPOATHOCTH
[Tponecc poxmenusi. [Ipomecc rubenu.

Pazmen 20. Knacc 06cnyKrBaHUS CETEBEIX 9JIEMEHTOB
[TousiTue o Knacce oOCIyKUBaHUS. MeTOMIbI U3MEPEHUST HaTPy3KH.

OO61mast TPYAO0EMKOCTDb TUCITUIIINHEL
252 gac(oB), 7 3ET
®opMma MpoMexKyTOYHOM aTTeCTalllu

3aueT, Ok3ameH. KypcoBas paboTa

Bb1.B.16 Be3onacHocmb KOMNblOMepPHbIX cemetl

e ocBOEHUS TUCUUIIIUHEL

Llenbio MpernomaBalHus QUCHUTIINHEL « 5e30IacHOCTh KOMIIBIOTEPHBIX CETEH»
SIBIIIETCS:

OaTh CIyIIATeNsIM Yriay0eHHbIe U paclIupeHHbe 3HAHUS B 00/1aCTH CETEBOM
6e3onacHocTu. [luciumnnria «5e30macHoCTh KOMIBIOTEPHBIX CETEN» IIOCBAIIEHa
M3y4YEeHUI0 OCHOBHBIX IIPUHITUIIOB 0OecreyeHuss HHOOPMaIMOHHOM 6e3011aCHOCTH CETH.
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MecTo gucuunIuHLL B CTPyKType OI1

[ucuunnrHa «be30macHOCTh KOMIBIOTEPHBIX ceTer» b1.B.16 aBasieTca OUCLUIIIUHON
yactu, popMupyeMod yyacTHHKaMu 00pa30oBaTeIbHBEIX OTHOIIeHUH 010Ka 1 yueOHOT0
mjlaHa TNOATOTOBKM ©OakanaBpuaTa @O0 HanpaBneHuio «11.03.02
HNHGDOKOMMYHUKALIMOHHLIE TEXHOJIOTUN U CUCTEMH CBSI3u». H3ydeHUe OUCIUATIINHEI
«be30macHOCTh KOMIBIOTEPHHIX CeTe» ONHpPaeTCcd Ha 3HAHUU OUCIIUIIINH(BI)
«3amuiieHHbie 6eCIIPOBOIHEIE CETH».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuE ¢ PTOC:

- Croco6eH K agMUHUCTPUPOBAHUIO ITPOLIECCA OLEHKH ITPOU3BOAUTEHFHOCTH U KOHTPOJIS
WCITI0JIb30BaHUS U TPOU3BOAUTENIBHOCTU CETEBHIX YCTPOMCTB, IIPOrPaMMHOI0 06ecredeHus
“H(pOpPMaUMOHHO-KOMMYyHUKaIMOHHOU cucTeMsl ([1K-13)

- Cnoco0eH onpenenaTh NapaMeTpr 6€30MacCHOCTH U 3aIlXTH IPOTPaMMHOTI0 00ecIedeHust
ceTeBBIX yCTPOUCTB (I1K-24)

CopepxkaHue OUCIUTIIMHEL

P 1. YTpo3kl ceTeBoi IIACHOCTY B COBPEMEHHOM MU

Yrpo3sl ceTH, y93BUMOCTH, BUABL YT PO3

Paspen 2. 3amuTa ceTeBEIX YCTPOUCTB

YnpaBneHue 1 MOHUTOPUHT YCTPOUCTB, Pacnpenenenre fOCTyIa 10 IPUBUJIETUAM, 3allUTa
IIJIOCKOCTH yIIPaBlIEeHHUS.

Paspen 3. ABTopu3alus, ayTeHTUQUKANKA U yueT goctyna (AAA).

[TpoTokon AAA, nokanbHas ayTeHTU(GUKAIMS, CepBEPHas ayTeHTAPUKaLUs (IPOTOKOJIBL
RADIUS, DIAMETER)

Pasmen 4. Peanmn3anys TeXHOJIOTHM OpeHIMayepa

JIuCTEI KOHTPOJIS OOCTYIIa, MEXXCEeTEeBbIE SKpaHbl, paepBOJI Ha OCHOBE 30H.

Paspmen 5. BHegpeHne cCUCTEMHE 3allIUTHL OT BTOpKeHui (IPS

Texunomnoruu IPS, curnatypsl, BHefgpenue IPS.

Pazgen 6. O6ecneuenne 6e300aCHOCTH 1 JIoKanabHOM ceT (LAN)

3ammTa KOMMYTaTOPOB, port-security, 3amiuTa KOHEYHEIX YCTPOUCTB

Pazpen 7. Kpunrtorpaduueckne cucrteMbl. BHenpeHne BUPTYanbHBIX YacTHHX ceTel (VPN).
OCHOBHBIE JITOPUTMBI KPUIITOTPapUU MPUMEHUTENIBHO K JIOKAJIbHBIM BHIYUCIIUTEILHEIM CETSIM.
[TpoTtokon IPSEC, BUpTya/iibHbEIE YaCTHEIE CETH.

Paspen 8. YnpaBnenue 6e3onacHol ceThio. ASA ycTpoiicTBa 6€30IaCHOCTH.

®aepaomns Cisco ASA, KoHGUTYpUpOBaHUE, TOCTYII, TIOMCK HEUCIIPABHOCTEM.

P paBIIeHN IIaCHOCTh ™

YmopaBneHnue ceteBoi 6e30macHOCTEI0. Pa3paboTka KOHIENIY 6e30IacHOCTH CETH.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
252 gac(oB), 7 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT, Ok3ameH. KypcoBas paboTa

Bb1.B.17 Hanpaeasiouiue cpedsvl 371eKMpocesi3u u CmpyKmypuposaHHbvle Kabe 1bHble
cucmembul

lenu ocBOeHUS OUCHUUIIIUHEL

Llenpio IpemoaBaHus JUCIUIIINHE « Hampassaiore cpensl 3J1eKTPOCBSI3H U
CTPYKTYPHUPOBAHHEIE KAOEIbHBIE CUCTEMEI» SIBIISIETCS:

dbopMHUpOBaHKE KOMIIETEHIIMH B 00/IaCTH IPOEKTUPOBAHHUS, CTPOUTEILCTBA U
9KCITyaTalluy TUHEWHBIX COOPYXKEHWM CBSI3M Ha OCHOBE Kabesel ¢ MeTalIndeCKUMHU
JKWJIAMHU, BKITIOYasi CTPYKTYPUPOBAHHEIE KaOelbHbIe CHCTEMEI

MecTo pucuunauHb B CTPyKType OI1

HNucuunnusaa «Hamnpasnsouye Cpensl 3JIEKTPOCBSA3U U CTPYKTypPUPOBaHHEIEe KabeTbHEIE
cucteMel» b1.B.17 siBndgeTcd OUCUUNNIWHOU 4YacTd, GOPMUPYEeMOU y4aCTHUKaMU
o0pa30BaTeNbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKalaBpuaTa I10
HanpaBneHnio «11.03.02 UHGOKOMMYHUKATMOHHEIE TEXHOJIOTUNA U CUCTEMBI CBSI3U».
W3yyenune pucuuminHsl «Hamnpasnsomye Cpenbl 3JIEKTPOCBI3U U CTPYKTYPUPOBaHHEIE
KaOebHbIE CUCTEMBI» OIUPAETCS Ha 3HAHUU OUCHUIIUAH(bI) «Teopus 3IeKTpUYecKon
CBA3W»; «du3ukar.

TpeboBaHMS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCIUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIEAYIOMINX KOMIETEHIIUH:
B cootBeTctBUE ¢ PTOC:

- CriocoGeH OCyIIeCTBIATh MOHTaX, HalafIKy, HACTPOUKY, PETYIUPOBKY, ONLITHYIO TPOBEPKY
paboTOoCIIOCOOHOCTH, MCIIBITAHUS ¥ CAAYy B 9KCIUIyaTallllo COOPYXKEHUW, CPELICTB U
obopynoBanus cereit (ITK-8)

- Crioco6GeH OCyIIeCTBIATh Pa3BUTHE TPAHCIIOPTHLIX CETel U ceTell mepefadn JaHHBIX, BKI04as
CETH PagMOAOCTYyIIa, CIIyTHUKOBEIX CUCTEM, KOMMYTAIIMOHHBIX [TOJICHCTEM U CETEBBIX IIaTGHOPM
(TIK-9)

- CriocoGeH opraHu30BaTh TEXHUUECKOe 00CIyKUBaHUe (9KCIIIyaTalllio), BKI04asi OXpaHHbLIEe
MEepOIPHUTHS, TPODUTAKTHYECKHEe U aBapPUMHEIE U3MEPEHUS, a TAaKKe PeMOHTHO-
BOCCTAQHOBUTEJIbHEIE PAOOTE THHEHHBIX ONTUYECKUX ¥ 9JIEKTPUYECKUX TPAKTOB TPAHCIIOPTHAIX
ceTell CBA3U U ceTen goctymna ([1K-28)
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- Crioco6eH K MPOEKTUPOBAaHUIO, CTPOUTENBCTBY U SKCIUIyaTalliid CTPYKTYPUPOBAHHBIX
KabOeJIbHBEIX CUCTEM IJIsI JIOKAIbHEIX CETEeH CBSI3M, COBMEIIAIOIINX ONTUYECKHE U IJIEKTPUYECKHUe
koMnoHeHTH! ([TK-29)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. KOHCTPYKINMA ¥ TapaMeTPHl HANIPABIAIOIINX CPel 3J1eKTPOCBA3U
Kabenu cBsi3u ¥ UX KilacCUGHUKALKSI U KOHCTPYKIMK. TpeboBaHus K KabesaM CBI3H.

KoHCTpYKTUBHEIE U 9KCIIJTyaTal[MOHHLIE [TapaMeTpPhl KOaKCHUaIbHBIX, CAMMETPHAYHLIX U
onTtu4eckux Kabesnei. Oco6eHHOCTH BO3OYLIHEIX IMHUM CBSA3U. KOHCTpyKINU U
9KCIIyaTalliOHHEIE TTapaMeTPHl 3JIeMEHTapPHBIX IPYIII B 9JIEKTPUUECKUX Kabessax CBI3HU
(cumMeTpHYHas U KOaKCHaJIbHAs IIapa, CHMMEeTPUYHas YeTBepPKa). TeXHUKO-9KOHOMUUECKOe
CpaBHEHUE Pa3/IMYHLIX HAMIPABIISIONIAX CUCTEM.

Paspen 2. du3nyeckue IPoLECCH B HAaIPABASIOIMINX CpelaX 3JIeKTPOCBI3U

TenerpadHble ypaBHEHUS, UX PellleHNe [JIST ODHOPOOHOM MUHUM. [IepBUYHEIE TapaMeTPH
repegayy, UX 3aBUCUMOCTD OT YaCTOTHI ¥ KOHCTPYKIIMU. BTOpHUYHBIE TApaMeTpPHI, UX
3aBUCHUMOCTh OT YaCTOTH ¥ KOHCTPYKIMHU. CoOCTBEHHOE, paboyee ¥ BHOCUMOE 3aTyXaHUS U
BXOIHOE COIPOTHUBJIEHKWE B OMHOPOOHBIX TUHUSIX., PeKUMBI paOOThl TMHUK: COTTIaCOBAHHBIH,
XO0JIOCTOTO XO[a ¥ KOPOTKOTO 3aMblKaHus. PacyeT CUTHaa Ha BHIXOMlE TUHUY IIPH BXOTHOM
rapMOHMYECKOM BO37eMCTBUU. MITyIbCHAs XapaKTepUCTHKa U pacyeT GOPMBI UMITyJIbCa Ha
BHIXOJle TMHUM IIPU BXOOHOM MMIIYJIbCHOM curHasie. CBOMCTBa HEOOHOPOOHBIX NTUHUM. Bumsl u
nmapaMeTps HeogHOpogHOCTeH. TTonyTHEIN U 00paTHEIN IOTOKK B HEOMHOPOMHOM IMHUU.

P B3ayMHBIe BINSHUS B HAIPABIIAIOININAX X KTPOCBSI3M ¥ MEPEL WUTHL OT HUX
Knaccudukauus B3auMHBIX BIUSHUNU. HemocpencTBeHHbIEe U KOCBEHHBIE BIUSHUSA. PerynsipHuie
¥ HepeTyIsapHble COCTaBIAIONINE BNUAHNS. HopMupoBaHNe B3aUMHBIX BIUSHUM B
HAIIPaBIISIONIUX CUCTEMAX CBSI3U. [IepBUYHBIE TapaMeTPhl B3AaUMHBIX BIUSHUN. DKBUBAJIEHTHLIE
CXeMbI B3aMMHBIX BIUSHUM. PacueTsl moMex Ha OJIMXKHEM U JalbHEM KOHIIaX CHMMETPUYHON
JIMHUY IPU HETIOCPEICTBEHHOM BIIUSTHUU. BTOPUYHBIE ITapaMeTPhl B3aUMHBIX BIUSHUM, UX
3aBUCHUMOCTh OT YaCTOTHl ¥ [IJINHLI TMHUY. B3auMHEBIe BIUSAHUS MEeXIy KOaKCHAIbHEIMU
KabenpHBIMHY 1ensiMU. COIPOTUBIIEHNE CBI3U. PacueT moMex. BropuuHbie mapaMeTphl
B3aMMHEIX BIIMSHUH, UX 3aBUCHMOCTD OT YaCTOTHI ¥ [MJIMHEI THHUK. CII0COOB! 3aI[UTH INHUN
CBS3U OT B3aMMHBIX BIUAHUN. CKpyTKa Iereli CHMMeTPUYHLEIX Kabernei. CUMMeTpUpOBaHNe
KabeNbHBIX Iellel. JKpaHUpPoBaHue KabenbHbIX 1enel. Peaknust skpaHa. CxeMbl OpraHu3aliuu
CBSI3U: IBYXIIPOBOAHAS (OHO- ¥ ABYXYaCTOTHas) U YETHIPEXIIPOBOAHAS; OfHOKabenbHas 1
nByxKabenbHas.

Paspen 4. BHelllHKYe BIUSHUS B HAIPABISIOIMINX CPelaxX 3JIEKTPOCBSI3U U MEDHI 3aIUTH OT HUX
VICTOYHMKM OTAaCHBIX ¥ MEIIAIIUX BHEITHUX BIUsSHUN. HOpMbI BHEITHUX BIUSHUM. PacueT
OTIACHBIX ¥ MEIIAIOIINX BHEITHUX BIUSHUN. Mephl 3alUTH OT OMMACHBIX ¥ MEINAIIUX BIUSHUMN,
TIpUMEHSIEMbIE Ha TUHUSX CBSI3U. YCTPOUCTBO 3a3eMJIeHUN. JKpaHUpPOBaHue Kabesel CBI3H.
OKpaHHOe 3aTyXaHUe IUIHHIPHUYE-CKOT0 9KpaHa [JIsl 9JIEKTPUUYECKOT0, MarHUTHOTO 1
3JIEKTPOMATrHUTHOTO IIOJIEN, €T0 3aBUCUMOCTD OT YaCTOTHI U KOHCTPYKIIUHU. [IpenMyIecTBa
MHOTOCJIOMHBIX 9KPaHOB. BUbl KOPPO3uu. MepHl 3alIUTH 0T KOPPO3UH, IPUMEHSIEMbIE Ha
yCTaHOBKaX CUJIBHOTO TOKA ¥ YCTaHOBKAX CBSI3U.

P [IpoeKTupoOBaHuEe ¥ CTPOUTEILCTB KTPUYECKUX TUHENHBIX TPAKTOB

Bupbl ¥ mapaMeTphl aHAJIOTOBBIX U U(POBLIX CHCTEM Nepenayn. Beibop anmapaTyps! ¥ Kabens.
[TpoeKkTHpoBaHUEe TPaCChl. PacueThl ANTUH YCUUTENBHBIX U PEreHepalliOHHbIX Y4aCTKOB Ha
CHMMETPHUYHBIX ¥ KOAKCHAJIbHBIX Kabensax. OpraHu3alius CTPOUTEIbHBIX paboT. Croco6r
IIPOKJIafKu Kabesei CBSI3M - IOA3eMHast, IIOOBOIHAS U BO3AYIITHAS. MeXxaHU3aIus
CTPOUTENBHEIX paboT. Mcronb3oBaHue KabeneyKIaguukoB, TOPU30HTAILHO HAIIPaBIIeHHOE
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Oypenue. MoHTaxX MyQT.

Pasgen 6. OCHOBHI TEXHUYECKOU SKCIyaTalluy TUHUN CBSA3U U UX HaJEeKHOCTh
Opranu3saiys paboT 10 3KCIIyaTalluy 3JIEKTPUYEeCKUX TMHEWHBIX TPAaKTOB. HamekHOCTh
NMUHEeNHOo-KabeIbHBIX cCoOpyxKeHu. OCHOBHBIE IPUYMHEI TOBPEXAeHUN Kabenen CBsI3U.
OpraHu3zaliis PEMOHTHO-BOCCTaHOBUTEIIbHBIX PaboT. CoCTaB U MEePUOTUYHOCTD
npoduIakTAUYECKUX U3MepeHuil. ABapuiiHbie u3Mepenus. Onpenenenne xapakTepa 1 MecTa
MOBPeXAeHUsA. MeTonbl ¥ TPUOOPH AJIST K3MEePEHU 3JIeKTPUUeCKUX KaOeIbHEIX LleTlel Ha
IIOCTOSHHOM, [IepeMEHHOM U UMITYJIbCHOM TOKe. Mi3MepeHue CONPOTUBIIEHUN 1ienda,
U30JIIIIUY U acCUMMeTpuu. 3aMepeHue eMKOCTH. Fi3MepeHre pacCTOSTHUYM 00 MECT 00pHIBa,
KOPOTKOT'0 3aMbIKAHUSI, COCPENOTOYEHHON OMUYECKOM aCUMMEeTPUH, pa30UTOCTH Iap,
TTOHUXKEHUS COIPOTUBJIEHUS U30IAIMU. MeTombl U MPpuOOPE! O IOMCKA Tpacc Kabese.

Paspen 7. OO01iue cBemeHUs 0 CTPYKTYPHPOBaHHOM KabenbHoit cucteMe (CKC). TexHomoruu
nepegayu nHGopManuu o Kabensm CKC

[TonsaTtue o CKC. ITpunuune! noctpoerus CKC. Ctpykrypa CKC: Tomosorus, Texaudeckue
IIOMeIlleHU s, TIOACUCTEMB], IPUHIUIIE aAMUHUCTPUPOBAHUS.

Pa3pen 8. DnekTpuyeckuie naccuBHble KOMIOHEHTH CKC

Cummetpuyunsie Kabenmu CKC "Butas mapa". KoHTakTH ¥ pa3beMbl. KoMMyTanuoHHoe
o0opynoBaHue: PO3ETKY, TaHEIU ¥ KOMMYTALMOHHEIE IIHYPhL. ATalTEPH, YAJIMHUTENN U
OKOHEYHBIE IIHYPHI

P NITUYEeCKKe NMaCCUBHBIE KOMIIOHEHTH CK

Ontuyeckue Kabenmu CKC. OnTuyeckue pa3beMbl U HHGOPMaILMOHHEIe PO3eTKU. KpoccH.
Mydtsl. [IIHypH 1 KabempHEIe COOPKHU.

p 10. HHOCTH IpoeKkTupoBanusa CK

[Tpunnune npoektupoBanus CKC. HopmaTuBHas JOKyMeHTalLUsA. APDXUTEKTYpHAs U
TeJIEKOMMYHUKAIMOHHA CTafuy IPOEKTUPOBaHUS.

Pazgen 11. MonTax CKC

Opranu3alids MOHTAXHEIX pa0doT. BXogHON KOHTPOJIb KOMIIOHEHTOB. CTPOUTEIHCTBO
MarucTpajabHOT0 yyacTKa. [Ipoknagka Kabeseil B 3aHUAX U IIOMeIleHussX. MOHTax
KOMMYTAIlMOHHOT0 000pymoBaHusi. TecTupoBaHUe KaHaioB 1 TpakToB CKC.

Pasmen 12. OcobennocTu 3kcnnyaTtauuu CKC

pabor.

ApvunuctpupoBanue CKC. Ilouck u ycTpaHeHHe HeucIpaBHOCTeH. [IpoBefieHre permaMeHTHBIX

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL
288 ugac(oB), 8 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3ageT, 9K3aMeH

b1.B.18 IIpoekmupogaHue, cmpoume/ibCMeo U mexHu4eckKas 3Kcnjayamauus
680/10KOHHO-0ONMU4YeCKUX U NPO80JHbIX cucmemM c8s3uU

Lenu ocBoeHUST TUCHUILINHEL

Llesnbro InpenogaBaHus JUCLIUIIIINHBL <<HpOGKTI/IpOB8.HI/Ie, CTPOUTEIILCTBO "
TEXHUYECKaAA IKCIINIyaTallud BOJIOKOHHO-OIITUYECKUX U ITPOBOOHLIX CUCTEM CBA3U»
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SIBJISIETCS:

o/TyYeHue 3HaHWM, YMEHUM ¥ HaBLIKOB B 00J1aCTH MPOEKTUPOBAHNUS,
CTPOUTEJIbCTBA U TEXHUUYECKOU SKCIIJIyaTalld¥ BOJIOKOHHO-OIITUYECKUX U IIPOBOIHBIX
CHCTEM CBSI3H, B TOM YHCJIe HaBBIKOB TEOPETUYECKUX UCCIeq0BaHuM, yMeHUsI paboTaTh
C TEXHUYECKOU JINTEPaTyPOu U CIelaIbHOU U3MEPUTENIbHOM alapaTypou.

MecTo pucuuniavHel B CTpykType OII1

HOucuunnuaa «IIpoeKTupoBaHUEe, CTPOUTENHBCTBO U TEXHHYECKas HSKCIJyaTalus
BOJIOKOHHO-OIITUYECKUX M IIPOBOAHLIX CUCTeM CBa3u» b1.B.18 saBnsgeTcs qUCHUNIUHON
yactu, popMupyeMod yyacTHHKaMKU 00pa30oBaTeIbHBEIX OTHOIIeHUH 010Ka 1 yueOHOT0
mjlaHa TNOATOTOBKM OakanaBpuaTa @O HanpaBrneHuio «11.03.02
NHPDOKOMMYHUKALIMOHHLIE TEXHOJOTUN U CUCTEMEHl CBSI3U». H3ydeHUe OUCIUATIINHEI
«[IpoekTupoBaHUe, CTPOUTENILCTBO M TEXHHUUYECKas IKCIJIyaTalisi BOJOKOHHO-
ONTUYECKUX U IPOBOOHBEIX CUCTEM CBSI3U» OIHPAETCAd Ha 3HAHUU OUCIUIIINH(HI)
«BBICOKOCKOPOCTHEIE OIITUYECKNE CUCTEMBI CBSI3U [OJI1 TPAHCIIOPTHHIX CETEU U CeTeu
mocTtyna»; «HampaBmsiouie cpenbl 31eKTPOCBSI3U U CTPYKTYPUPOBaHHBEIE KaOeIbHEIe
CUCTEMEI».

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

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

- CriocoGeH IPOBOAUTH PacyeTHl 10 IPOEKTY CeTel, COOPyKEeHUM U CPENCTB
MH()OKOMMYHUKAIIWM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBIX METOMNOB, IIPUEMOB M CPE[ICTB aBTOMATH3AlNH TPOEKTUPOBAHHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMhbIX OpUTUHAIbHBIX mTporpamMm (ITK-22)

- Crioco6GeH K OpraHu3aluy U IPaKTUYeCKOMY OCYIIECTBIIEHUIO CTPOUTEILCTBA IMHENHBIX
ONITUYECKHUX U 3JIEKTPUUECKUX TPAKTOB TPAHCIIOPTHHIX CETEH CBS3U M CETEH [OCTYyIa, BKIIo4as
TEXHOJIOTHY MPOKJIa[KX ¥ MOHTaXa ONTUYECKUX U INEKTPUUYECKUX Kabesel, KOHTPOJIbHEIE
“3MepeHus, IpueMocHaToYHble ucnbtTauus (I1K-27)

- CriocoGeH opraHu30BaTh TEXHUUECKOe 00CIyKUBaHUe (9KCIIJIyaTallnio), BKI04asi OXpaHHbLIEe
MEepONPUITHUS, IPodUTaKTUUYECKHE U aBapUIHBIe U3MEPEHUS, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONTUYECKUX U IJIEKTPUUYECKUX TPAKTOB TPAHCIOPTHAIX
ceTell CBA3U U ceTen pgoctymna ([1K-28)

- Crioco6eH K BHIOOPY ¥ CPAaBHUTENILHOMY aHaJIM3y BapUAHTOB MPOEKTUPOBAHUS JTMHEMHBIX
ONITUYECKUX U 3JIEKTPUUECKUX TPAKTOB TPAHCIIOPTHHIX CETEH CBSA3U M CETeH [OCTyIa, BKIIodas
H3bICKaTeNbCKUe paboThl, BbIOOp Kabesis, TacCUBHOTO M aKTHBHOTO CETEBOT0 000PYyAOBaHMS, K
OpraHU3alliK COTJIaCOBAHUS IIPOEKTHHIX PEIIeHU C 3aMHTEPEeCOBAaHHBIMY opranu3anusasmu (ITK-
36)

CopepxkKaHue OUCLUIIIUHEL

Pa3gen 1. HOQM&TI/IBHO-TGXHI/I‘-IGCKaﬂ OJOKYMEHTAIWA 110 TPOEKTHUPOBAHWIO BOJIOKOHHO-
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ONITHYECKHX ¥ ITPOBOOHLIX CUCTEM CBA3N. 3amaHue Ha IIPOEKTHUPOBAHHKE. HcxXomHBIE TaHHBIE.,

TexHUK0-9KOHOMUYEeCcKoe 000CHOBaHKE IIPOEKTa
HOpMaTI/IBHO-TeXHI/IT-IeCKaH OJOKYMEHTAIMA II0 MPOEKTUPOBAHNIO BOJIOKOHHO-OIITUYECKUX 1

IIPOBOMHEBIX CUCTEM CBSI3M. 3afjaHKe Ha MIPOEKTUPOBaHKe. ICXOoHbIe MaHHEIE.
TexHUKO09KOHOMUYEeCKOoe 000CHOBaHKE ITPOEKTa.

Pasmen 2. Texunyeckoe 3agaHre Ha IIPOEKTHUPOBAHKWE TPAHCIIOPTHLIX BOJIOKOHHO-OIITHUYECKUX

cucteM cBs13u (BOCC). CocrtaB paboyero mpoekra. [TocnemoBaTenbHOCTh TPOEKTHPOBAHUS
BOCC.

CocraB u Ha3HaueHue pa3nenoB T3. [TocmemoBaTENbHOCTh TPOEKTHPOBaHUs. OCHOBHEIE OIIMOKU
pu pa3paboTKe MPOeKTHHIX peleHuii. CocTtaB paboyero mpoekTa. PaccMaTpruBalOTCSt BapUaHTH
IIPOEKTHHIX pellleHu 1o BEIOOPY TexHooruu cTpouTenbcTBa BOCC, npuBoguTCcs ux
CpaBHUTEJIbHASA XapaKTEePUCTHUKA 10 PA3/IMYHEIM KPUTEPUSIM OLIEHKHU.

Paspen 3. TpeGoBanus mo obecneYeHnI0 HalleKHOCTH TpaHcmopTHeIXx BOCC. HopMupoBaHue
IIOKa3aTeney KayecTBa ITMGPOBLIX KaHATOB ¥ TPAKTOB IPU IpoekTupoBanuu BOCC.

PaccMaTpurBaloTCs METOOUKY ONpefeeHns: TpeOyeMbIX TapaMeTPOB ONITUYECKUX Kabenei mpu
PA3/TMYHBIX BapUAHTaX CTPOUTEIBCTBA: IIOA3EMHEIE CITOCOORI, TOMBOOHEIE, BO3OYIIIHEIE.
BospenicTBue okpyxamwliei cpensl Ha BOCC pa3nuyHoro ypoBHs. OTKa3bl JTUHEHHBIX TPAKTOB
KabenbHbIX Maructpasnei. CTaTUCTHKA IOBPEXIEHUH U aHaIK3 OCHOBHBIX IIPUYHH,
BHI3BIBAIOLIMX OTKa3kbl. [I0Ka3aTenu Hafle?KHOCTH TUHENHBIX TPAKTOB. [IoHsATHE KO3hPuimeHTa
TOTOBHOCTY U BpeMEHHU BOCCTaHOBJIEHUS.

P 4, Bu TPAHCIOPTHOM TexHoJIoruu. MHXeHepHBIN YeT IapaMeTPOB JTUHENHOT
TpakTa BOJIC.

PaccmarpuBatorcs Texsonorur PDH, SDH, WDM ux xapakTepHCTHKH 0COOEHHOCTH
npuMeHeHus. [IpuBOOUTCA MeTOOMKAa pacueTa AJIMH Y4aCTKOB pereHepalui.

Paspmen 5. MonTax BOCC. Opranusanusa ctpouTenbcTBa BOCC. TexHMYECKUY Haa30p.
TexHOIOrUYM CpalMBaHus ONTUYECKUX BOJIOKOH. TexHoIornyeckoe o00pymoBaHue mist
Pa3NIUYHBIX BAPUAHTOB CTPOUTENBCTBA. [JOKYMEHTAlKs 10 TEXHHYECKOMY Hag30py 3a
CTPOUTENHCTBOM.

Paspmen 6. [IpyeMo-cOaTOYHLEIE UCIILITAHUA.

CocTaB ¥ opraHu3anus IpreMo-CIaTOUYHBIX UCIIHITaHKWM, pabodas JOKyMeHTalusI 1
nacnopTu3sanus BOCC.

Pa3pen 7. 3agaun TexHudeckou skcnnyaranuu BOCC u ee opranusanusa. HopMaTuBHO-
TeXHU4YecKasd JOKyMeHTalusd. CHCTeMa TeXHUYEeCKOU 3KCITyaTallul TUHENHBIX COOPYKEHUN

cBs3u. CTPYKTypa CUCTEMEL.
PaccMaTtpuBarTcs 3agauu TexHU4ecKon akcmnyatauuu BOJIC mpu pa3uyHBEIX TEXHOJIOTUSX

CTPOUTEJIbCTBA, IIPUBOOUTCA UX CPDABHUTEJIbHAA XaPAKTEPUCTUKA II0 PA3JIMYHBIM KPUTEPUAM
OILI€HKH. TeopeTquCKI/Ie OCHOBEI ITOCTPOEHUA CUCTEMBI TEXHUYECKOu SKCIINTyaTalluK BOCC.

Paspmen 8. MeToOnl OIIEHKH XdPAKTEPUCTHUK ONITUYECKHUX BOJIOKOH U Kabemen B CTPYKTYyDE

CHCTEMEI TEXHHYECKOH SKCITTyaTalluK
PaCCManI/IBaI-OTCH METOOUKH OIIpeneJIeHnud TpeﬁyeMBIX 9KCIINTYATAallMOHHBIX ITaPaMEeTPOB

ONITHYECKUX BOJIOKOH ¥ Kabelell Py Pa3TMYHbIX BApUAHTAX CTPOUTENIbCTBA - TOI3eMHbIe
CI10co0kBI, TOIBOMHEIE, BO3MYIIHEIE.

P [IoBpexnenusa B HOBHBIE IPUYHUHEL. [lapaMeTphl HKY Ka4ecCTB T
INHEVHBIX TPAaKTOB,

BospencTBue okpyxamwliuen cpensl Ha BOCC pa3nuyHOro ypoBHs. OTKa3bl JTUHEHHBIX TPAKTOB
KabebHBIX Maructpasnei. CTaTUCTHKA IOBPEXIEHUHM U aHaIN3 OCHOBHBIX IIPUYHH,
BHI3BIBAIOLIMX OTKa3bl. [I0Ka3aTenu Hafle?KHOCTH TUHENHBIX TPakKToB. [loHATHE KO3hduimerTa
TOTOBHOCTY U BPeMEHU BOCCTaHOBJIEHUS.

Paspen 10. [TpoBemeHne PEMOHTHO-BOCCTAHOBUTENIBHEIX Pab0T. CHCTEMEI Pe3ePBUPOBAHMS
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IUHEeWHBIX TPAKTOB. BOIOKOHHO-0NTHYECKNEe KaOeIbHbIe BCTAaBKH,
MeTonb! MPOBENEHUST PEMOHTHO-BOCCTAHOBUTEIBHEIX paboT. ITyTu CoKpalleHus: BpeMeHH

IIPOCTOS TPAKTOB IIPY BOSHUKHOBEHUY 0TKa30B. CHCTEMBI pe3ePBUPOBAHUS TUHEMHBIX TPAKTOB.
BonokoHHO-onTHYEeCKE KaOeIbHble BCTAaBKU. MeTOmb KOHTPOJIS TapaMeTPoB KaOeTbHBIX
BCTaBOK.

Pasmen 11. Beegenue. McTopus ceTeli ab0HEHTCKOT0 N0oCTyNa. TeXHOIOTUM ceTel

ab0HEHTCKOT0 IOCTYIIa, UX IPEUMYIIeCTBa U HeJOCTaTK!
OBOTIONNSA CEeTEX CBA3U U CETeBBIX TexHoJoruu. Cetu gocryna. Knaccudpukanus TeXHOIOTUU

noctyna. TexHonoruu aboHeHTCKOro focTymna: Ethernet, TexHomoruu nudppoBbx aOOHEHTCKUX
nmuuui xDSL, ISDN, ceTu kabenbHOTO TeneBUAeHUS, THOPUAHBIE ceTu poctyna FITx,
paguopocTyt. [IpeumyiecTBa U HefoCcTaTKU. TpeOoBaHUS K ceTIM AocTyna. CXeMbl
OpraHu3alldy CBS3M.
Pasgen 12. [TaccuBHble onTrdeckue ceTu ctangapToB GPON (ITU (G.984.x)
ApxuTekTypa cetu aboHeHTCKOro focTyna Ha 0aze PON. Ocobennoctu texunonoruu GPON, ee
IIpeuMyIlecTBa U HEOOCTAaTKU. [lepeaya MaHHBIX B BOCXOISIIEM U HUCXOOSIIIEM HallpaBIeHUIX.
CTpYKTYphl KaAPOB B BOCXOMSIIEM U HUCXOMSIIEM HallpaBlleHUSIX Afipecalus 1 pa3feeHne
tpaduxa. [lepexon xk Texnonorun XGPON.
P 13. ITaccrBHEIE OITUYECKHT TH cTaHOapToB EP IEEE 802.3ah, IEEE 802.3av
Ocob6ennoctu TexHomorur EPON, ee mpeuMyIecTBa ¥ HeIOCTATKU. [lepeqaya JaHHBIX B
BOCXOMSAIIEM U HUCXOAsIIeM HanpaBineHusaX. CTPYKTYPhl KafipOB B BOCXOMSIIEM M HACXOASIIEM
HampaBleHUsAX Afnpecanus U pa3nenenue tpaduka. [lepexon xk Texnonoruu 10 GEPON.
P 14. AKTUBH BaHU Teu P [IpUHITUIIEL TKY aKTUBHOT

BaHUA OJis ceTer P
CrpykTtypa u coctaB OLT (ympaBmnsiomias, KOMMyTalluOHHasa ¥ JIMHEWHasd 4acTh). [IpuHIUD
OercTBUs. JKCIITyaTalluOHHbIE XapaKTepUCTUKU. CTPYKTypa U coCTaB abOHEHTCKUX YCTPOMUCTB
ONT. Yopasnenue u HacTpoiika OLT, ONT. ITpunIuns pa3paboTKu aKTUBHOTO 000PYIOBaHUS
PON.

Pasgen 15. [TaccuBHEBIEe ONTAYECKNE KOMIOHEHTH. KOHCTPYKIMY U IPOXU3BONCTBO ONTUYECKUX

BOJIOKOH ¥ Kabesel nig ceTel goctyna. OCHOBBI IPOEKTUPOBaHMUs ceTeit PON
Oco6eHHOCTH ¥ ITapaMeTphl TaCCUBHBIX KOMIIOHEHTOB, TPUMEHSIEMBIX B CETSIX JOCTYIIA.

OnTuyeckue BOJIOKHA [ ceTel moctyna. OnTudecKre BOJIOKHA, HEUYBCTBUTEIbHEIE K U3ru0aM
(pek. G.657). Ontuuyeckue kabenu (OK) mms cetet moctyna. OCHOBH IPOEKTUPOBAHUS U
akcmnnyaTtauuu ceteir PON.

Pasgen 16. Opranuszatnug ycayr Triple Play (IPTV, VoIP, Internet) B onTHYecKUX CceTAX OOCTYIIa
TpeOoBaHUS K CETH NIPU Iepefayde Pa3Nu4YHbIX BUMOB Tpaduka. Pekomerpmaruu ITU-T.
[Tepenaua Tpadurka peanbHOro BpeMeHu B ceTssx TCP/IP. OcobeHHOCTH Tiepemauu Tpadrka
IPTV. KopupoBanue BufgeonHpopmauuu. ['pynmnosoe Bemmanue B ceTax [P. I'pynnosas
agpecanusi. I[Ipotokonsl yrnpasnenus rpynnamu (IGMP). TunuyHasle KOHQUTYPAIMU TPOTOKOJIOB
IIpu nofgKiIdYeHuu nonab3oBaTener. Opranusauus VLAN. [Iporokosnsl PPPoE, DHCP.

Pasgen 17. U3MepeHHs B ONTUYECKHX CETIX OOCTYIIa

OKcIITyaTalus ceTeit abOHEHTCKOT0 JOCTYIa. FMi3aMepeHre 0CHOBHBIX ITapaMeTPOB ITACCUBHBIX
ONITHYECKUX ceTel. I3MepeHUs MpPU CTPOUTEIbHO-MOHTAXHEIX padoTax. i3MepuTenpHOe
TE€CTOBOE 000PYIOBaHME: ONTUYECKUM pedIeKTOMETP, ONTHYECKUN TeCTep, BU3yaIbHbIN
JIOKaIK3aTop AedheKTOB, ONTUYECKUI MUKPOCKOTII, aHAJI3aToOP CIeKTpa. 3aMepeHus B
npolecce 3Kcinyatanuu. [Iouck U ycTpaHeHUe HEUCIIPaBHOCTEN.

O61mast TPyA0EMKOCTb OUCIUTITAHEL

288 gac(oB), 8 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT, DK3aMeH

Bb1.B.19 OcHosebl 0e108bIX KOMMYHUKAU Ul

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpemnofaBaHus QUCHUIITUHL « OCHOBHI I€JIOBBIX KOMMYHUKAITUI» SIBIISETCS:
dbopMupoOBaHue I[eJIOCTHOTO IPEACTaBNIeHNs 0 IIpoliecce, Crienuduke,

rapaMeTpax ¥ 3aKOHOMEPHOCTSX OEeI0BEIX KOMMYHUKAIIUY, KOMIIJIEKCHOE U3Y4YeHNe
COLIMAIbHO-TICUXOJIOTUYECKUX YCTAHOBOK U IMYHOCTHBIX XapaKTEPUCTHUK YeJIOBeKa,
OTHOCSIIUXCS K PETYIISIIUU €T0 COLMaIbHOT0 MTOBEIEHUS B IIPOIIECCE IETI0BOTO
o01IeHus, a TaKXKe YCBOeHNEe OCHOBHBIX IICUX0JIOTUYECKUX 3aKOHOMEPHOCTEH,
BIUSAIOMKX Ha 3G (HEeKTUBHOCTH MPOGECCUOHAIBHOT0 YIIPAaBIeHYECKOTO PEIIEHNS.
Hucuunnuaa «OCHOBBL AeJTOBEIX KOMMYHUKALIAW» NOIKHA CII0COOCTBOBATh PA3BUTHIO
TBOPYECKHUX CITIOCOOHOCTEN CTYIeHTOB, YMEHUI0 (OPMYIHPOBATh U PELIATh 3alauu
M3y4aeMoU CIelnanbHOCTH, YMEHUIO TBOPYECKU IPUMEHSITEh U CAMOCTOSTEILHO
TIOBHIIIATH CBOU 3HAHUS.

MecTo pucuuniavHbl B CTPyKType OI1

HOucnunnuia «OCHOBH OeJIOBBIX KOMMYyHUKanuii» b1.B.19 ABnsgeTcs OUCHUNIUHOU
yactu, popMupyemMod yyacTHHKaMu 00pa3oBaTeIbHBEIX OTHOIIeHUM 010Ka 1 yueOHOTO
IIJaHa TNOATOTOBKM OaKajlaBpuaTa IO HamnpaBimeHuwo «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUN U CUCTEMH CBSI3U». H3ydeHUe OUCIUATIINHEI
«OCHOBH [€JIOBEIX KOMMYHHKaOWW» ONHWpaeTCs Ha 3HAHUU OUCHUNIKAH(HI)
«dunocopus».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

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

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

- Crioco6GeH OCyIIeCTBISATh IeJIOBYI0 KOMMYHUKAITMIO B YCTHOM U IIMCbMEHHOM ¢popMax Ha
rocygapCTBeHHOM s3biKe Poccuiickoit ®emepanuu 1 MHOCTPaHHOM(bIX) s3bKe(ax) (YK-4)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. OGI1eHne KakK COIMANILHO-IICHX0N0THYecKasd KaTeropus / O61uieHre 1 KOMMYHUKAIINAS
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OO1meHne U KOMMYHUKAIIWS: CDABHUTEIbHBIN aHanu3 NoHATHH. O0IIeHre KaK KOMMYHUKAIIUS 1
B3auMofielicTBue. PYHKIIUY ¥ BUb 0011eHUsT. KOMMYHUKaTUBHAS, TTePIeNTHBHAS,
MHTEpPaKTUBHAs CTOPOHE! 00meHus. BepOanbHble 1 HeBepOaIbHBIe CPeCTBa 00IIeHHS.
MexaHu3MBl MEXKTHYHOCTHOU IIEePIENIIHH.

Paspen 2. CTpyKTypa KOMMYHUAKATUBHOIO IIpoliecca

OCHOBHBIE TOHATHUS, KITaCcCU(PUKALIUYU U TEOPUU KOMMYHUKaIMU. KOMMyHUKaTUBHBIY IPOLIECC U
€ro cocTapiAwmue. Mogenu KOMMYHUKATUBHOTO Iipoliecca. CpencTBa U KaHallbl
KOMMYHHUKaLWK. BUOE KOMMYyHUKALMK: TI03HaBaTe/IbHas, 9KCIIpecCuBHas, yoexkaaomas,
CyITeCTUBHAas, puTyanbHasi. KOMMyHUKaTUBHEIE CTUIH. PojleBas KOHIENUIXS KOMMYHUKAIUN.
Aynutopus KOMMYHUKAIIMU U TATIEI KOMMYHUKAIUH.

Pazpen 3. JlenoBasg KOMMYHUKaLKS KaK IPOIECC

Lenu menoBelx KOMMyHUKaNi. OyHKINYM AETI0BEIX KOMMYyHUKAIUU. POPMEL JeI0BhIX
KOMMYHUKaNui. Mofenu Ae10BhIX KOMMYHUKAIUAK

Pasgen 4. JleoBble KOMMYHUKAIIAYA B TPYINAX

IemoBoe oO0IIeHNE B YCTHOU ¥ TMCbMEHHOU (popMax Ha PyCCKOM ¥ HHOCTPAHHOM SI3HIKaX [JIsS
pelieHus 3afad MeXJINYHOCTHOTO M MEXKKYJIbTYPHOTO B3aUMOAENCTBUS.

Pazgen 5. KOMMYHMKATOP ¥ KOMMYHUKAHT: aHAJIA3 B3aUMOOEHCTBUS

Knaccudukauuy KOMMYHUKATABHBIX IMYHOCTEHN U CTUJIEM KOMMYHUKAIIMY U UX POJIb B IEJIOBOM
KOMMYHUKaluy. B3aumMoaeicTBHE B IelI0BOM chepe, KOMMYHUKATUBHAS KOMIIETEHTHOCTb.
[TposiBmeHMsT MHOMBUIYaTbHO-TICUXOJIOTHYECKHUX 0COOEHHOCTEH B ITPOLIeCCe AeIOBBIX
KOMMYHUKaIUU. Mofenu, TeoOpuu, METOObl M TEXHUKU CaMONpe3eHTalluy. TeXHUKY U IIpaBujla
aKTUBHOTO CIIyIIaHUs, pedIeKCUBHOTO U HepehIeKCUBHOIO CIIyIIaHU.

P THK BHIX KOMMYHUKAIINK

YHuBepCanbHEIE 9THYECKHUE MPUHITUAIIE 1 0COOCHHOCTH WX IIPOSIBIIEHUS B IPAKTUKE HNEJTOBBIX
KOMMYyHUKanuy. OCHOBOIOJIaralliye MPUHLIUIIE AEJIOBEIX KOMMYHUKAIMNU., ITUKA U HOPMBL
OEeJIOBBIX KOMMYHUKALIAMU.

OO6I1mast TPYAOEMKOCTD TUCITUIITHHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.B.20 CxemomexHuKa onmo3/eKmpoHHbIX ycmpoucme

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus AUCUUIIIUHEL « CXeMOTEXHUKA ONTO3IEKTPOHHEIX
YCTPOUCTB» SIBJISIETC:

TeOPETUYECKOE U3YUYEeHNE U OCBOEHNE METON0B pealu3aly COBPEMEHHBIX
CXeMOTEXHUYECKUX PElIeHN!, IPUMEHSIEMbIX B aHAJIOTOBLIX, IIU(PPOBLIX ¥ aHAJIOTO-
IIM(POBLIX ONTO3JIEKTPOHHBIX YCTPOMCTBaxX. M3yuenue pucnunauabl COY HampaBieHO
Ha (popMupoBaHUe rTy00KOT0 MOHUMAHUS U 3HaHUS aHAIUTUYECKUX U KOMITbIOTEPHBIX
METOMI0B UCCIIENOBaHUS CXEMOTEXHUKHU OTHEJIbHEIX 9JIeKTPOHHBIX ¥3710B COY 1 ux
B3aMMOJEUCTBUS B paMKaXx IIepefaloliuX U IPUEeMHEIX OIITUYECKUX YCTPOUCTB
pasnuuyHoro HasHaueHusd. Kypc COY npepHa3HayeH TakXKe A7 IOIy4YeHUs 3HaHUH,
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YMEHUU U KOMIIETEHIMI 110 KOMIIJIEKCHOMY PEILIeHUI0 MPaKTUYeCKUX 3afayd
IIPOEKTHPOBaHUA IIM(POaHaTIOTOBEIX MUKPO3JIEKTPOHHBIX OIITO3IEKTPOHHBIX YCTPOKCTB,
IIPUMEHSIEMBIX B TeleKOMMyHuKanugax. Jucuunnuaa COY saBnsgeTcs 0OHOU U3 OCHOBHBIX
OUCHIUIIIAH 6a30BOM YacTH IMPodecCuoHanbHOr0 KA IOATOTOBKH, B KOTOPOU
CTyIEeHTHl U3y4aloT METOAE CTPYKTYPHOIO aHa/In3a U CuHTe3a nudpoaHanorossix COY,
a TakXke MEeTO[bl CXeMOTEXHNYECKOT0 aHaJIh3a U pacyeTa BaXKHbBIX Y3JI0B U MOAYyIel
COBPEMEHHEIX YCTPOUCTB 3JIEKTPO- U paAauocBa3u. OHa HaXOOUTCA B PSIAY OUCLUILINH,
o0ecrneuynBaIINUX CIelNaNbHyI0 MOATOTOBKY OaKalaBpOB 110 HAIlpaBIEHUIO
MH(POKOMMYHUKAIIMOHHKIX TEXHOJIOTHH.

MecTo pucuuniavHel B CTpykType OI1

Hucuunnuaa «CxeMOTeXHUKa OITO3JeKTPOHHEIX ycTpoucTB» B1.B.20 saBngercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyeOHOTrOo mjaHa MNOATOTOBKHM OaKajlaBpuaTa IO HampaBiaeHHn «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBA3U». M3ydeHUe OUCLUIIUHEL
«CxeMOTeXHHKA ONTO3EeKTPOHHBIX YCTPOUCTB» ONMpPAaeTCsA Ha 3HAHUM OUCLHUTLIINH(bI)
«CxeMoTexHUKa»; «TeopeTuyeCKUe OCHOBE IJIEKTPOTEeXHUKU»; «Teopusa
3NIEKTPUYECKOM CBsI3U»; «DU3nYeCcKre OCHOBH 3NEKTPOHUKMN»; «LIudpoBas o6paboTka
CUTHAJIOB»; «JJIEKTPOHUKA».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

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

- Cnoco0OeH TOHUMATh IPUHITUITE PAa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
KCIIONMb30BaTh UX IJIS peleHus 3afayd nmpodeccuoHanbHou gestenbHocTu (OITK-4)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. Bremenue. TepMuHb 1 onpenenenus. O61acTy MPUMEHEHHS ONTOJIEKTPOHHBIX
ycTtpoicTB (03Y). Knaccudukalms onTo31eKTPOHHBIX YCTPOKUCTB. BUOE ONTO3/IEKTPOHHEIX

CTPOUCTB.
[Tpenmert, enu u 3amauyu Kypca COY, MeTOIb MCCTIeIOBaHUS, TEPMUHEI U OIIPEleIeHUs,

ucnosnb3yemele B TexHuke OJY, obmactu npuMeHenus OJY, CTPYKTypHBEIE CXeMBI U OCHOBHBIE
MOOyIu IpueMo-nepepaniux TpaktoB OJY, cBeTousnyyatouiye aguonsl (CHU]I), cBepxapkue
CHUJ, CU]I 6emoro cBevyenus, nasepusle auonsl (JIII), boTope3ucTopsl, GOTORUOML, P-i-n
doTtomuonel, poroguons [IIoTTKH, TaBUHHBEIE (OTOAUOLE, (POTOTPAH3UCTOPH], GOTOTUPUCTOPEL,
PE3UCTOPHLIE ONTPOHEI (OITONAPH), IUOOHBIE OIITPOHEI, TPAH3UCTOPHEBIE ONITPOHHI,
THPUCTOPHBIE ONTPOHEI, JJa3ePHbIE OIITO3JIEKTPOHHEIE YCTPOMCTBA

P 2 UIHATEIN HOBHLIE HOPDMUPYEMEBIe TapaMeTphl. PamnoyacTOTHE UIATEIN
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Ycunurenu c pacnpeneneHssM ycunenreM. Onepanronsbie CBY yCunuTenu ¢ TOKOBOU

00paTHON CBSI3bIO
PaboTa TpaH3UCTOPHOTO YCUIUTEIFHOTO KACKaja Ha BRICOKMX YaCTOTaX. Y CTOMYMBOCTD

MIUPOKOIIONOCHHIX ycunurenei. OnieHKa KauecTBa BHIXOMHOTO KojebaHus - IIyMbl, TOUKa
ogHOoOeImbeIbHOM KOMIIPECCUY, YPDOBEHb HHTEPMOIY IAIIMOHHEIX UCKaXKeHUH, TUHaMUYeCKUM
ouana3oH. bydeparie ycunutenu. [IpuMepsl MukpocxeM. PopmMupoBaTesib UMIIYJIbCOB.
Kackopgusie ycunutenu 03-OB u OK-OB. [IlupokonosocHble yCUIUTENN TOKa Ha S4elKe
IxunsbepTa. CBepXIIKUPOKOINIOIOCHEE YCUIUTENN C paclipefe/leHHbM yCuleHneM. [IpuMepsl
MukpocxeM. CBY onepaunoHHBe yeunuTenu. [IpumMmepsl MUKpocxeM. CXeMOTEeXHUUECKOoe
MOZeNIUPOBaHUe C IIOMOIIbI0 TakeTa nporpaMm Micro-Cap 9 - 12

Pa3pen 3. AHanoroBele aTTeHKATOPE. OCHOBHBEIE HOPMUDPYEMEbIe TapaMeTphl. [10CTosHHEIE
aTTEeHIATOPHL. YIIpaBiadeMble aHaJI0TOBbIe aTTEHIATOPHI Ha P-i-N OMOJaX U MOIeBhIX
TpPaH3UCTOpax. YIpaBaseMble IHQPOaHaI0TOBEIe aTTEHI0ATOPHI

Ha3HauyeHue aTTeHI0ATOPOB B TexHUKe OJY 1 HOPMUPOBKA MX OCHOBHHIX ITapaMeTPOB.
[TocTosiHHBIE aTTEHIOATOPHL. [1-00pa3Hbie u T-00pa3HbIE aTTEHIOATOPH. PacyeT U MpUMepPH
peanu3aiyu. YupasiasgeMblil UOOHBIN aTTEHI0AaTOP, aTTEHIATOPH! Ha p-i-n auopax. [Ipumeps
MHUKPOCXeM. YIIpaBisieMble aTTeHI0AaTOPHI Ha IT0JIeBBIX TPaH3UCTOpaxX. [IpuMepsl MUKPOCXEM.
LudpoynpapnsieMble aHAIOTOBBIE aTTEHI0ATOPE! Ha PE3UCTOPHBIX MaTPUIlAX.
CxeMOTeXHUYECKOE MOfIeIMpOBaHue C IOMOIIBI0 akeTa porpamMm Micro-Cap 9 u 11
P 4, CBY nepekmodaTenn HOBHEIE HOPMHDPYEMEIE TapPaMEeTPhL TPOMEXaHNYEeCKHN
nepekmoyatenu. SPDT u SPST nepekniodyaTtenu. [1u npaBnageMble CBY nepekmoyaTenu
HaJIOTOBLIX CUTHAJIOB Ha P-i-N IMOJax U MONEeBBIX TPAH3UCTOPaX. MHOTOMO3UIIMOHHE
nepekmoyvarenu. Mukpomexannyeckne CBY nepeknwdatenu (MEM
Ha3naueHue nepekmnodaTeneld ¥ OCHOBHEIE HODMUPYEMEIE ITapaMeTPHl. JIEeKTpOMeXaHuYeCKue
nepekmntodatenu (pene). SPDT u SPST nepekntouatenu. Ludppoynpasnsgemeie CBY
IepeKsoYaTe/Id aHaJIOTOBEIX CUTHAJIOB Ha P-i-N AuofaXx U MOJIEeBBIX TPAH3UCTOPaXx.
MHOromno3ullMoHHLIE NTepeKIodaTeny. Mukpomexanndeckre CBY nepekmoyatenu (MEMS)

Paspen 5. Onepaunonnsle yeunutenu (OY). OcHoBHEIe HOpMupyeMble napaMeTprl. OY ¢ OOC 1o
HanpsxeHuo. OV ¢ O0C no Toky. KnoyeBoii pexum paboTel OY. ITudpoynpasnsgemsie OV.

OcHoBHBIe HOpMUpyeMble TapaMeTprl OY. OV - ¢ OOC no Hanpsaxeruw. OY - ¢ OOC 1o ToKy.
KmnioueBoii pexkum pabotsl OY. Kommaparop. Ludpoynpasnsiemeie OY.

Pa3pen 6. Ananorosele gpaviBepsl CU]IL.

Ha3naueHue ¥ TUIIL aHanoroBex ApariBepoB CU]II u JIM. Ipatiepst CU]II co cTrabunu3alue
HanpsixKeHUs Uy Toka. [paiisepsl JII. [IpatiBepsl JIII co cTabunu3saiueii MOITHOCTU CBETOBOTO
IIOTOKa (omTu4yeckasi oOpaTHas CBSI3b).

Pasgen 7. lludposkie gpariBepsl CHU

HasHaueHue uMIynbCHEIX ApariBepoB CUIl u na3epHHIX AXOAOB. [IprMepsl MUKPOCXEM.

Pasgen 8. CucTeMbl aBTOMaTH4eCcKoro perynuposanus (CAP) oITO3/I€eKTPOHHEIX YCTPOUCTB
YpaBHeHUe NUHEWHON HEIPEPLIBHOM Mofenu ctaTudeckou CAP. YpaBHeHUe TUHENHOU
HeIpepHEIBHOU Mopenu actatuueckou CAP.

P YaCTOTHBIN MeT Halun AP. Turnoskle 3BeHbA

YacToTHBEIY METOJ aHaIu3a QUIbTPYIoIIel criocobHoCTH U ycTonuuBocTu CAP.
Jlorapudmuyeckre aMIIATYIHO-YaCTOTHEIE U (Da3049aCTOTHEIE XapPAKTePUCTUKU. TUIIOBEIE
3BeHbs CAP u ux onucaHue BO BpeMEeHHOMU U CIIEKTPaIbHOM 001acTsax. be3biHepLuOHHOE 3BEHO.
Be3rlHepIMOHHOE 3BEHO C 3ana3fbliBaHueM. MHepImoHHOe 3BeHO0. MIeanbHOEe MHTETrpUpyollee
3BeHO. MpeanbHoe nuddepeHnupymoilee 3BeH0. MHepnuonHoe auddepeHIupyoiee 3BEHO.
H3ompomHoe 3BeHO. KomebaTenbHOe 3BeHO BTOPOro nopsigka. Pa3oBpamniaTesbHoe 3BEHO.
CxeMOTexXHHYECKOE MOIeINPOBaHKe C IMOMOIIBI0 ITaKeTa mporpaMM Micro-Cap 9 - 12.

Pazpen 10. AHanu3 GUIbTPALIAY IOMeX U YCTOMYNBOCTE CAP ONTO3/IEKTPOHHBIX YCTPOKCTB

80




[TocTpoeHne aCUMITOTHYECKOU JIOTapu(pMUUYECKON aMIIJIUTYAHO-4aCTOTHOU ¥ ()a3049aCTOTHOU
XapaKTEPUCTHUK YCJIOBHO pa30MKHYTOro Koyblia CAP. OnpepesnieHre 3amacoB YCTOMYUBOCTH 110
daze u ammutyge. Onpenenesre TPOX0XKAEHNUS Ha BEIX0A Kojblla CAP moMex, mpUxXOgaIIuX ¢
oropHBIM KonebanueM. Onpegenenue GuUIbTpanuy I0MeX, BO3eHCTBYIOUMX Ha BEIXOJ KOJIblla
CAP.

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

3auer

b1.B.21 Hcnoawv3oeaHue IIJIUC 6 onmuyeckux cucmemax cesa3u

Llenu ocBOEHUS TUCUUIIIUHEL

Llenwto npenogaBaHus guCUUIIKNHE «Mcrnons3oBanue [1JIMC B onTr4YeCKuX
CUCTEMaXx CBSI3U» SBJIIETCH:

M3ydyeHre MeTOOOB MPOEKTUPOBAHUS YCTPOUCTB MOCTPOEHHBIX Ha
IIPOrpaMMUPYEMOU JIOTHKE, ITI03HAKOMUTH CTYAEHTOB C KOHKPETHHIMU IPUMEHEHUSIMHU
IIPOrPaMMUPYEMBIX JIOTUUECKUX MHTETPaIbHBIX CXEM B T€JIEKOMMYHHUKALIMOHHOU
anmnapaType. PaccMoTpeHue CTPYKTYpH ¥ MpuHIUIOB paboTwl [IJIMC 1 rpaMoTHOE ee
HCII0Ib30BaHUE B ONTUYECKUX CUCTEMAX CBA3U.

MecTo pucuuniauHel B CTpyKType OI1

OucnunnuHa «HWcnonb3oBaHue ITJIMC B onTumyeckux cucremax cBsa3u» b1.B.21
SIBASIETCS OUCIUIIMHON YacTu, QopMUPyeMO# ydyacTHHKaMU 00pa30BaTeIbHBIX
oTHoweHUX Gnoka 1 y4yeOHOro mjaHa MOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHGPOKOMMYHUKAUINOHHEIE TEXHOJIOTUU U CUCTEMH CBA3U». HM3ydyeHue
pucuunnunael «Mcnons3oBanue I1JIMC B onTHYECKUX CUCTEMaX CBA3W» OMMPAETCS Ha
3HaHUM [OUCHUNNUH(B) «JIlUCKpeTHas MaTeMaTHKa»; «MUKDPOIPOLeCCOPHEIE
YCTPOUCTBAY.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- Crioco6eH caMOCTOSITeIbHO MTPOBOIUTD 9KCIIEPUMEHTAIbHBIE UCCIIeNOBAHMUS M UCIIOIb30BATh
OCHOBHEIE ITPHEeMBI 00pa00TKHY U MPeCTaBIeHUS MOIyYeHHBIX faHHBIX (OITK-2)
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- Cnoco0GeH IOHUMATh IPHUHITUIIE PA0OTE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
HCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuonanbHon mestenbHocTu (OITK-4)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. Beemenue

OCHOBHBIE TTOHATHS U OIPEeeNieHNs TporpaMMupyeMon noruku. O01mue (CUCTEMHBIE) CBOMCTBA
MUKPOCXeM nporpammupyemon noruku. Hasznavyenne. Knaccudpukanus I1JIMC o ypoBHIO
HMHTEerpaluy, [0 apxuTeKType, 0 YUCITY JOIYCTUMBIX IIUKJIOB IPOTPaMMUPOBaHUSs, 10 TUITY
aMsATH KOH(GUTYpaIuy, 10 CTeNIeHN 3aBUCUMOCTHU 3afiePKeK CUTHAJIOB OT IyTel ux
pacIpocTpaHeHus, 10 CUCTEMHEIM CBOMCTBAM, 10 CXeMOTEXHOJIOTHH, II0 OMHOPOIHOCTH UJTH
rubpupgHocTtu. Apxutektypa [1JIMC. OcHOBHBIE TPUHIUIIE TIOCTPOEHUS IU(PPOBHIX CXeM Ha
KpHCTaJie MporpaMMUPyeMOM JIOTUKH.

Paspen 2. [IpoekTrpoBaHre KOMOWHAIIMOHHOW U TTOC/IEIOBATEILHOCTHON JIOTUKHI
MHoroypoBHeBasi KOMOMHAIIMOHHAS JIOTHKA. TpeThe cocTossHue: Z. HegonmyctuMoe 3HaueHue: X.
BaszoBrie KoMOMHAIMOHHEIE O7I0KU. BpeMeHHbIe XapaKTEPUCTUKHU. 3allleIKU U TPUTTEPHL.
[TpoeKkTHpOBaHKE CUHXPOHHBIX JIOTUYEeCKUX cxeM. CUHXPOHHU3AIIUS [T0CIeI0BaTETbHOCTHRIX
CXeM.

P HOBLL TEOPUH KOHEYHLIX aBTOMATOB

[TpoeKkTHpOBaHUS KOHEUYHOTO aBTOMaTa. KogupoBaHue COCTOSHUM. ABTOMATH Mypa u Munu.
I eKoMITO3UIIMST KOHEYHBLIX aBTOMATOB. BoCCTaHOBIeHE KOHEYHBIX aBTOMATOB I10
37eKTprudeckoi cxeme. O630p KOHEYHBEIX aBTOMATOB.

P 4, CTpyKT TPaHCHBEPOB

OO61mas CTPYKTypa TpaHCHBEePOB, GYHKIMOHANbHEIE OJI0KY, UX OCHOBHOE Ha3HAUEeHUEe U
B3aMMOCBSI3b C IPYTrUMU 0JI0KaM¥ CUCTeMHBI. TaKTHpPOBaHKUe TPaHCUBEPOB. Bo3aMoxkHOCTE cOpaca
TPAHCHBEPOB IIOJIHOCTEIO, KaK COPaCHIBAaTh OTHENIbHEIE OJIOKM TPAHCHBEPOB U KOT{Ia 3TO
Heo0X0IuMoO.

Paspmen 5. 8B/10B Kopep ¥ mekomep

OcnoBHble mpuHLIKNIH 8B/10B KomupoBaHus, Ay Yero OHU HYXKHEBI, KaK UX MOXKHO 100aBUTD B
MIPOEKT WJIM UCKITIOYUTh U3 Hero. CrocoOwl TPOBEPKH PAa0OTH 3THX OJIOKOB.

Pazmen 6. Commas u gecepuanansep

Mopnynb o6HapyxkeHus: Comma-110cieloBaTeIbHOCTH, UCIIONIb3yeMBIil [JIS BEIpaBHUBAHUS
IIOCJIeIOBATENIbHOTO ITOTOKA MaHHBIX, U 0JI0K Mpeobpa30BaHus IOCIEI0BATEILHOI0 KOa B
mapannenbHeid. OCHOBHEIE CIIOCOOH yIIpaBlieHUs 3TUMHU OI0KaMU ¥ BO3MOXKHbBIE METOMHI
OTJIA[KH.

Pazgen 7. OnacTuyHbM Oydep 1 KOPPEKITHSI YaCTOTEL

OnactuyHbl Oydep ¥ KOPPEKTOP YaCTOTH], 3aUeM HYKHO UCIIOJIb30BaTh 3JIaCTUYHEIM Oydep,
YTO C ITIOMOIIIbIO HETO MOXKHO KOHTPOIUPOBATh, KaK MOXKHO CJIEIUTh 3@ €r0 COCTOSTHUEM.
Pasgen 8. MomenupoBaHue U peanr3aliis TPaHCUBEDPOB

Cmoco6nl MOfieTupoBaHus TpaHCUBEPOB. OCHOBHBIE ITapaMeTpPhl, Ha KOTOPHIE HYKHO 00paTUTh
BHUMaHUe IT0CJIe pPeau3allii TPAaHCUBEPOB, TOe 9TU ITapaMeTPhl MOXKHO ITpOaHaIU3UPOBATh U
HU3MEHHUTb.

OO1mast TPyAOEMKOCTh AUCIUIIINHEL
108 gac(oB), 3 3ET

dopMa MpoMexKyTOYHOM aTTeCTAlluN
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3aueT

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

e ocBOEHHUS TUCUUIIINHEL

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

V3yyeHre TeXHOJIOTUM, TPOTOKOJIOB ¥ aJITOPUTMOB, IIPUMEHSIEMBIX B CETSIX CBI3U
ISTOro moKoJeHus (5G), a TakXKe CIeKTpa NPefoCTaBIsIeMbIX MU CEPBUCOB U YCIIYT.

Mecto pucuuniuHel B CTpykType OI1

IOucnunnuHa «CeTu cBI3u IATOro nokonenus (5G)» B51.B.22 aBaseTcs OUCHUIIUHON
yacTtu, popMupyeMou ydacTHUKaMu 00pa3oBaTeIbHBEIX OTHOLIeHUW 010Ka 1 yueOHOTO
nmjlaHa TNOATOTOBKM OakanaBpuaTa @O0 HanpaBrneHuio «11.03.02
VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBHl CBSI3U». KM3ydeHUe OAUCLUIIUHBL
«CeTH CBSI3UM IATOT0 MOKONeHUs (5G)» omupaeTcs Ha 3HAHUU OUCHHUIIINH(BI)
«MaTeMaTuyeckKue MOJeJIM B CeTSAX CBA3U»; «MHOTOKaHAaJIbHEE
TeJIeKOMMYHUKAIIMOHHBIE CUCTEMBI»; «OCHOBH ITOCTPOEHUS NHPOKOMMYHUKAIMOHHBIX
CHCTEM U CETEem».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco0eH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CeTell U CceTell mepefadu JaHHBIX, BKII0Yas
CeTH Pafiuof0CTyIa, CIIyTHUKOBEIX CUCTEM, KOMMYTAllMOHHBIX TIOACUCTEM U CETEBHIX IITaTPOopM
(TTIK-9)

- CiocoOeH IPOBONUTH PacyeThl 10 IPOEKTY CeTel, COOPyKEeHUH U CPENCTB
MH()OKOMMYHUKAILIMY B COOTBETCTBUY C TEXHUYECKUM 3a/laHUEM C UCII0JIb30BAHNEM KakK
CTaHOAPTHBIX METOMOB, IPUEMOB U CPEICTB aBTOMaTU3aluu IPOEKTUPOBaHUS, TaK U
CaMOCTOSITEJILHO CO3[jaBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

- CriocobeH pa3pabaThiBaTh UMUTAI[MOHHEIE MOLEIN COBPEMEHHEIX T€TEPOTeHHBIX CEeTEN CBSI3U
U UCCIIef0BaTh NPUHIUIE QYHKIMOHUPOBAHUS IIIMPOKOTO CIEKTPa TeJIeKOMMYHUKAIMOHHBIX
TEeXHOJIOTHU 1 TPOoTOKO00B (ITK-38)

CopepxkaHue OUCIUTIIMHEL

P 1.98B U ceTer MOOUIIBEHOU cBaA3u. CTaH TU3AIUSA TeXH TUH MOOUIIEHOU CBA3U
1G/2G/3G/4G/5G/6G. GSM. UMTS. LTE. LTE-A. 3GPP. ITU. IMT-2020. NGMN
P 2 T DIPUMEHEHUa ceTel

Llens co3manus ¥ Ha3HavyeHue ceTel 5G. Ycnyru MoOunbHoiM cBsidu. HTepHeT Beleii.
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[IpombimnernHsii UHETEpHET Bermen. YMHBIM TOM. YMHBIM TOPOI. BeCIuI0THRINM TPAHCIIOPT.
YneTpamarinkeie 3agepxKKA

Paspmen 3. PagroBonHEl. CIEKTD W OHANa30HE

XapaKTepuCTUKH PaAuOBOIIH. PacripocTpaHeHre pagruoBOiIH. YaCTOTHREIE JUAMIa30HH U UX
0COOEHHOCTH

Pasmen 4. OCHOBHBEIE KOMIIOHEHTHI TEXHOIOTUH 5G

Hcnonv3oBanue cnekrpa. opMupoBanue jaydya. Mogynanusa U KogupoBaHue. BupTyanusanus
ceTeBhIX PyHKIMN. CTallCUHT UK CerMeHTanus ceTu (network slicing)

Pasmen 5. Texnonorus SDN

[TporpaMMHO-KOHGUTypupyeMble ceTd. Ha3HaueHMe U apXUTEKTypa

Pa3pen 6. ApxutekTypa ceteit 5G

Anpo cetu. Cets papuopoctyna. O61aka U MIOCKOCTH

Pasgen 7. PaguounTepdetic 5G

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

Paspgen 8. IIpoTokonsl 5G

SDAP. PDCP. RLC. MAC. QoS

P [ImaHMpPOBAHU Teli MOOUIIBHONM CBSI3HU

YacTOTHO-TEpPUTOPHAIbHOE IIJTaHupOoBaHue. [TokpeiTHe. BiogxeTr paguonuauu. OneHKa
€MKOCTH U IIPOITYCKHOM CIIOCOOHOCTH CETH

P 1 HHOCTH IIJIaHWPOBAHUSA CETEN

TpeboBanus, npenbsaBisieMble K ceTaM 5G. [IporpaMMHble TPORYKTHL AJIS1 PaAUONIaHUPOBaHUS
ceteit 5G

OO61m1ast TPYyA0EMKOCTDb OUCLIUATIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

Ok3ameH. Kypcoasi paboTa

B1.B.23 OnmuuecKkue mamepuasabl, KOMNOHEeHMbl U OCHOBbI NPOEKMUPOBAHUS
onmuyeckux npubopoe u cucmem

Ilenu ocBOEHUS OUCHUUIIIUHEL

Lenbro InpenogaBaHusd JUCIUIIIINHBI «OnTuyeckue MaTepHaJibl, KOMIIOHEHTHI U
OCHOBEI ITPOEKTUPOBaHUA OIITUYECKUX HpI/I60pOB " CUCTEM» ABIISAETCA:

IIoJIydeHue 3HAHUH, y'MeHI/Iﬁ 1 HABLIKOB B 00JIaCTH ONTHYECKUX MaTepHuaJios,
OIITHYECKHUX HpI/I60pOB " CUCTEM M UX KOMIIOHEHTOB, ITIO3BOJIAIOINNE OCYIIECTBUTH
000CHOBaHHBIN BBI60p 3JIEMEHTHOM 0a3bl U MaTepPHuaJioB AJIAA OIITUYECKHUX CUCTEM M UX
KOMIIOHEHTOB, IIPOBOOUTEL aHAJIN3 U PaCYET OIITHYECKHUX CUCTEM.

MecTo pucuuniavHe B CTpykType OII1

[ucuunauHa «OnTuyeckue MaTepHrualibl, KOMIIOHEHTHI M OCHOBBEI IIPOEKTUPOBAHUA
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ONTHYECKUX NpubopoB u cucteMmM» B1.B.23 sgBnsgercs OUCHUIIMHOM YacCTH,
dbopMupyeMoii ydaCTHUKaMU 00pa3oBaTEeNbHLIX OTHOIIEHUH 00Ka 1 yueOHOro miaHa
IIOATOTOBKK OakKajaBpuaTa 1o HampaBjeHuio «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE
TEXHOJIOTUU U CUCTEMH CBA3U». W3yuyeHue gucuunauHb «ONTUYECKUE MaTepHUasbl,
KOMIIOHEHTHI ¥ OCHOBBI ITPOEKTHPOBAHUS ONTUYECKUX MMPUOOPOB ¥ CUCTEM» OIIMPAETCS
Ha 3HAHUU AUCUUNUH(BI) «BEICOKOCKOPOCTHBIE ONTHYECKHUE CUCTEMBI CBSA3U OIS
TPAaHCHOOPTHHIX CeTeud U CceTeu pAocTtyma»; «MaTepuanbl 3JeKTPOHHOU
TeXHUKU»; «OCHOBB KOHCTPYUPOBAHUS M TEXHOJIOTUU IIPOU3BOACTBA 3JIEKTPOHHBIX
cpencTB»; «CxeMOTeXHUKa ONTO3JIEKTPOHHBIX YCTPOUCTB»; « DU3UKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITIN:
B cootBeTctBuE ¢ PTOC:

- Crioco6GeH MCIIONIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbI €CTECTBEHHBIX HayK ¥ MaTEMaTUKHU
IJIs pellleHus 3afay nHxkeHepHoU mestenbHOCTH (OITK-1)

- Crioco6eH MIaHUPOBAaTh U MIPOBOAUTD 3KCIIePUMEHTaIbHbIE UCCIIEOBaHUS
MH()OKOMMYHUKAIMOHHBIX YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHKIX Ha NMPUHIUIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKY, HOTOHUKY U onTouHPopmaTuku (ITK-26)

- Crioco6GeH oCyIIecTBISATh 000CHOBAHHBIN BHIOOD U aHANIM3 MaTepHaioB, KOMIIOHEHTOB U
YCTPOUCTB I CUCTEM TeJIEKOMMYHUKAIINH, BK/II0Uast KOMIIOHEHTHl ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHIunax Gotonuky u ontornHbopMaTtukru (I1K-33)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOofeTipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U TIPOI[ECCOB, OCHOBAHHHIX Ha MIPUHIIKIIAX 3JIEKTPO- U ONMTOTEXHUKH,
3NIEKTPOHUKH, HOTOHUKY U onTonHpopmaTuku (ITK-35)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. ®u3nvyeckre 0CHOBHI IIPOITECCOB B3aUMONEUCTBUS OITUYECKOTO N3TTYyYeHud C

MaTepHaNIbHOW CPefon
OcCHOBHI (PU3UKU ONTAYECKUX SBJIEHUH B TBEPALIX TejaX. Peppakuus. Knaccuyeckoe ypaBHeHUE

OUCIIEPCUU KOM-TIJIEKCHOY OU3IEKTPUUECKOU IPOHULlaeMoCTH. [lornomenre u3ny4eHus B
MaTepuane. 3akoH JlambepTa-byrepa. ®yHgaMeHTalbHOE TIOTJIOIEH e U3TyYeHUS.

Pasmen 2. Pa3HOBUOHOCTH ONTHYECKUX MaTepranioB. CBOMCTBA ONTUYECKUX MaTepPHanIoB
OnTuyeckue MaTepuanbl. BUgbl onTuYecKuX MaTepuasnoB. Kimaccudukanuus onTuYecKux
MaTepuasoB. Poimb ONTHYECKUX MaTepranoB B GOTOHUKE U ONTOMH(pOpMaTuke. du3nyeckue,
MeXaHU4YeCKre U TEpMUYEeCKHe CBOMCTBA ONTAYECKUX MaTePUaloB.

Paspen 3. OnTuyeckue CTEKIIA U TEXHOIOTUY ITPOU3BOMICTBA CTEKOM

[TnaBmeHBIN KBAPIl ¥ CUJIMKATHEIE CTeKITa. [Juarpamma A6Ge. ®U3UKO-XUMUYECKHE,
MeXaHUYeCKre U TEpMUUYECKHe CBOMCTBA KI1aCCUYECKUX CTEKOJI. TeXHOIOTUS MOy4YeHUs U
CBOICTBa KBapleBoro creksiaa. HoMeHKIaTypa cTeKol. MHOTOKOMIIOHEHTHEIE CTeKIIa. LIBeTHEIe
crekia. HecunukaTHble cTekia. CnenuanbHble cTekia. OpraHn4ecKue CTeKa.

P 4, OnTHryeckye BOIOKHA 1 TEXHOJIOTUH HX IIPOKU3BOMICTB

KoHCTpyKIIMY U BUAB ONITUYECKUX BOJIOKOH. T€XHOJIOTUY IPOU3BOACTBA 3arOTOBKY A1
OIITHYECKOTO0 BOMOKHa. Metogel MCVD, PCVD, VAD, OVPO. BrITsruBaHue BOJIOKHA U3
3arotoBKu. KOHTpPOIb KauecTBa IMPOHU3BOACTBA OINTHYECKOT0 BOJIOKHA. OCOOEHHOCTH
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MIPOU3BOMACTBA CIEIMaIbHEIX ONITUYECKHUX BOJIOKOH.

Paspmen 5. Ontnyeckye MOHOKDPHCTAJIIBL U TEXHOIOTUH UX IIPOU3BONICTRA

Kpucrannuueckue maTepuanbkl. MOHO U MONMUKPUCTANNINYECKHM MaTepuan. OCHOBH TEOPUHU
HallpaB-JI€eHHOM KPUCTaIIu3auuu. MeToIb BHIpaIlMBaHKUs KPUCTAJIJIOB U3 PaclijiaBa, pacTBOPa,
13 ra30Bo# ¢a3bl. IMUTAKCHUATbHBIE TEXHOJIOTUU. TEeXHOIOTUY UHTErPaIbHO-ONTUYECKUX
YCTPOMCTB

Pasmen 6. OnTr4yeckye KepaMUKU U CUTAIIIIBI

[TomukpucTanmriyeckue MaTepuankl. OnTudeckue cutamnbl. POTOCUTAIL U TEPMOCUTAIIIEL.
OnTtuyeckue KepamMuku. [I[puMeHeHNe TONMUKPUCTAINYECKUX MaTePHUAJIOB.

Pasgen 7. OnTu4eckyre MOIYIIPOBOOHUKOBEIE MaTepHUalbl U TEXHOJIOTUY UX ITPOKM3BONICTRA
CBoiicTBa MOIYIPOBOTHUKOBEIX MaTepuanioB. CTPyKTypHbIE U 00beMHBIE Ie(DEKTH B
nonynpoBogHuKax. CoOCTBEHHBIE TIOJTyIIPOBOAHUKHU. [IprMecy B MOIyIPOBOAHUKAX.
[TonympoOBOMHUKY P U N THUIA. T€XHOJOTHY IIPOU3BOACTBA ONTUYECKUX MTOTYITPOBOTHUKOBBIX
MaTepHasioB. BeipaluBaHue MONTYIPOBOIHUKOBEIX KPHCTAIIIOB.

Pasgen 8. OnTryeckue IOAMMEDLI

CTpoeHue U CBOMCTBA ONTUYECKUX ITOJIMMEPHBIX MaTepHasoB. TeXHOIOTUY ITPOU3BOMICTBA
OTITUYECKUX MOJIMMEPHBIX MaTepuasoB. [I[puMeHeHre ONITUYECKUX MTOJIMMEPHBIX MaTEPUAJIOB.
P IelnyagbHble ONTHYEeCKHe MATePUAIIbl ¥ UX TeXHOIOT UK

Jla3epHble, 57IEKTPOONITUYECKHE, aKYCTOOIITUUYECKHE, MAarHUTOONITUYEeCKUe, (OTOHHO-
KPHUCTaJIINYeCKre MaTeprabl U UX IPOU3BOACTBO.

P 10. dusnyecku HOBEBI KBAaHTOBOM KTDPOHUKH

I'paduueckoe onpenenenue Moa0KeHUS U300paKeHMST; 3aBUCUMOCTH MEX[Y MOJ0XKEHUSIMU U
pa3MepaMyu mpegMeTa ¥ u300pazKeHus.

Pazgen 11. KOHCTPYKTUBHEIE 3JIEMEHTHL ONTUYECKUX CUCTEM
Cdepuueckue MOBEPXHOCTH; IIJIOCKHE ITIOBEPXHOCTH; IPEIOMIISIONINE TPU3MBI; CBETOMIETUTENH.

Paspen 12. AGeppalyy OOTHYECKHUX CHCTEM
Knaccudukanuss abeppariuii; axpoMaThl.

Paspen 13. Pa3peinaiias cioco6HOCTh ONTHYECKOT0 Ipubopa

Bupumoe yBenuueHue; qudpakUrOHHbIM Ipefies pa3pemaniei ClioCOOHOCTH.
Paspmen 14. ®oTorpadryeckas OnTHUKA

'nyOuHa pe3Ko n3o0paxkaeMoro MpoCTPaHCTBa; GpoTorpaduyeckre 00HEKTUBEL;
CTEPEOCKOIYeCcKoe n300paxkeHue.

Paspen 15. OnTuyeckue npuOOpHI
[TpoeKTOpPEl, 3pUTENIbHBIE TPYORl, MUKPOCKOIIEI

Paspen 16. CnekTpanbHEIE TPUOOPE

CIeKTPOCKOIIH; CIIEKTPOMETPHI; MOHOXPOMATOPHL.

Pazpgen 17. OcBeTUTENLHBIE CUCTEMBL

OnTuyeckue cxeMbl KOHIEHCOPOB, TPOXKEKTOPHI.

Paspen 18. PacueT xoma ny4yel B MapakCcUalbHOM 001aCcTH
'paduyeckoe MOCTPOEHME X0Oa JIy4el, pacueT xoaa JIydeH.
P 19. K HMeTpUsd

LIBeTOBBEIE U3MEPEHUS M PACUETHI.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
252 gac(oB), 7 3ET

dopMa MpoMexKyTOYHOM aTTeCTaAlluN
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3auet, Ok3ameH. KypcoBou IpoekKT

B1.B.24 CucmeMmbl MHO20KAHA/AbHOU C8513U NOBLIWEHHOU HAJEeHCHOCMU

e ocBOEHHUS TUCUUIIINHEL

Llenbro IIpernogaBaHuA OTUCITUIIIINHEI «CHCcTeMB MHOTOKaHAJIbHOU CBSI3H
IIOBBIIIIEHHON HaOeXKHOCTU» SABJIAETCA:

OBJIaJeHHNe IIPUHINUIIaMU IIOCTPOEHNA, IIOATOTOBKHU K pa60Te u HaCTpOﬁKH
MHOT'OKaHaJIBHBIX 3JIEKTPOIIPOBOOHLEIX M OIITUYECKHUX CUCTEM CBA3HU

Mecto pucuuniuHel B CTpykType OI1

[IucuunnanHa «CucTeMbl MHOTOKaHAJIbHOM CBSI3W MOBHIIIIEHHON HagexXHocTu» b1.B.24
SIBASETCS OUCIUNNMNHOKW YacTH, GOpMHUDPYeMOU ydaCTHHUKaMU 00pa30BaTeIbHBIX
oTHolIeHuY 6moka 1 yuyeOHOro mjaHa MOATOTOBKM OaKajlaBpuaTa IO HaIllpaBJIEHUIO
«11.03.02 MHPOKOMMYHUKAI[MOHHEIE TEXHOJIOTUM U CUCTEMHl CBS3U». H3ydeHue
OUCLUIIINHBE «CUCTEeMBbl MHOTOKaHaJbHOU CBSI3M IOBHIIIEHHOUW HaOeXHOCTU»
OIMpaeTCcsd Ha 3HAHUHU OUCHUIIINH(BI) « BBICOKOCKOPOCTHBIE OIITUYECKNE CUCTEMBI CBSI3HU
071 TPaHCIOPTHHEIX CeTed U CeTeu [ocTyma»; «MHOTOKaHaJlIbHBEIE
TEJIeKOMMYHUKAIMOHHBIE CUCTEMBI».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

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

- Crioco0eH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHRIX CeTell U CceTell mepefadu JaHHBIX, BKII0Yas
CeTH Pafiuof0CTyIa, CIIyTHUKOBEIX CUCTEM, KOMMYTAllMOHHBIX TIOACUCTEM U CETEBHIX IITaTPOopM
(TTIK-9)

- CiocoGeH IPUMEHSTH U paboTaTh C CHCTEMaMU YIIpaBIeHUs CETSIMU, VIUTHIBas TJIaBHEIE
MIPUHLXIE UX TOCTPOoeHus u PyHKmonuposanus (I[1K-31)

- CnocoGeH IPUMEHSTh IPUHLIUIE 9KCIUTyaTal[uy CeTel CBSI3W, OCHOBHBEIE METOIbI aHANIK3a
TeJIEKOMMYHUKALMOHHEIX CETeN U CUCTEM, UCIIOJIb3yeMble CUCTEeMbl CUTHAIU3alul U
IIPOTOKOJIbI, YYUTHIBATE COBPEMEHHbIE HAallPABJIEHUS Pa3BUTUS TEJIEKOMMYHUKAILIMOHHEIX CeTel
U cUCTeM, 0co0eHHOCTH peanu3aiuu ycayr ([TK-32)

CopepxkaHue OUCIUTIIMHEL

Pasgen 1. Hanpangmoiye CUCTEMBL 91EKTPOCBA3U
KoHCTpyKIIMa ¥ XapaKTEPUCTUKU HAIIPaBIISAIOIINX CUCTEM CBSI3U. U3ydyeHre TeXHOIOTUYEeCKUX

IIPOIIECCOB CPAIKMBAHUS BOJIOKOHHO-OITHYECKHUX Kabenei cBsi3u. [IpUHIIUIIEI PACTIPOCTPAHEHHUS
H3Iy4YeHUs B ONMTUYECKUX HAMPABIISIOMINX CUCTEMaX. Fi3MepeHue IapaMeTpoB
CTPYKTYPUPOBAHHHIX KaOEIBHEIX CUCTEM U XaPAKTEPUCTUK ONTHYECKOTO BOJIOKHA.
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Paspmen 2. AHanoroBeie cucteMul nepegayun (ACII)

Kanan ToHanbHOU yacToTH. MynbTumiekcuposanue B ACII. MHorokaHanbabie ACIT
Pazpen 3. [Tudporwie cucteMul nepegayun (11CIT

OcHoBHoW 1udposou kaHan. Yopmat UKM. Iudposrie nuauu popmata MKM.
Mynpstunnekcuposanue B LICII. MHorokanasnbaele [ICIT

Pasmen 4. Ontudeckue cucremul nepegauu (OCII)

JIuneitnabie TPakTH BOJTOKOHHEIX OCIT (BOCII). MounuTtopunr BOCII, cxeMbl ¥ BUIH.
MopenupoBanue BOCII. Anroputmel cuHTe3a ceteir BOCIT

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

3auger

Bb1.B.25 KomnviomepHoe obecneueHue pacyemHo-npoeKmHoll u 3KkcnepumeHma/ibHo-
uccsedoeameibCkoli desimesbHOCMU

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpemofaBaHus OUCHUIIIMHLE « KoMIbIoTepHOE obeclieyeHre pacyeTHO-
IIPOEKTHOM U 9KCIIEPUMEHTAaIbHO-UCCIeN0BaTENbCKOU AeSITEIbHOCTU» SIBISIETC:
YMeHUE UCII0JIb30BaTh COBPEMEHHBIE KOMITBIOTEPHEIE CPEACTBA [IPU BEIIIOJIHEHUNU
PacCYeTHO-MMPOEKTHOM; 3KCIIePHMEHTaIbHO-UCCIeq0BaTEeIbCKOM; OPraHU3alliOHHO-
yIIpaBJIEHYECKOU eI TEIbHOCTH.

MecTo pucuuniavHel B CTpykType OII1

Oucnunnuia «KoMmnbioTepHoe of6eclmedyeHWe pPaACUYETHO-IPOEKTHOM H
9KCIIepUMEHTaNIbHO-UCCIIeO0BaTeIbCKOU mesATenbHOoCTH» b1.B.16 sABnsercsa
00s13aTeNbHON OUCUUIIIMHON BapHaTUBHOM YacTu O65oka 1 yueOHOTOo IjaHa MOATrOTOBKU
O6akanaBpuarta 1mo HampaBneHuio «11.03.02 NHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHUCTEMHI CBsI3U». HM3ydeHue OuCHUIIKUHBE «KoMIbloTEpHOE o0ecredeHne pacyeTHO-
IIPOEKTHOM U SKCIIEPUMEHTAaIbHO-UCCIIeN0BATEIbCKON [EeATEIbHOCTU» ONHUpPaeTcs Ha
3HaHUU pucnunnauH(el) «MHbDOpMaTHKa»; «MaTeMaTHdecKoe MOJeTupPOBaHUE
OIITUYECKUX IIPOLIECCOB, 3JIEMEHTOB U YCTPOUCTB».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITNN:
B cootBeTctBUE ¢ PT'OC:
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- Crioco6eH TPOBOAUTH PACYETHI TI0 TPOEKTY CETeH, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKAIIMM B COOTBETCTBUY C TEXHUYECKUM 3aflaHUEM C MCII0JIb30BAHUEM KaK
CTaHOAPTHBEIX METONOB, IPHEMOB ¥ CPEICTB aBTOMATH3AIWH IPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMhbIX OPUTUHAIbHEIX TporpamMM (ITK-22)

- Crioco6eH oCyIIecTBIsATh 000CHOBAHHBIN BLIOOD ¥ aHANIM3 MaTepPHasoB, KOMIIOHEHTOB U
YCTPOUCTB [IJII CUCTEM TEJIEKOMMYHUKAIINH, BK/TI04Uast KOMIIOHEHTHI ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Gororuku u ontornHbopMmatukru (I1K-33)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOIeTipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U IIPOIECCOB, OCHOBAHHHIX Ha MIPUHIIUIIAX 3JIEKTPO- ¥ ONMTOTEXHUKH,
3NIEKTPOHUKH, HOTOHUKY U onTouHpopmaTuku (ITK-35)

- Crioco6eH K BHIOOPY ¥ CPABHUTENILHOMY aHAJIM3y BAPUAHTOB MPOEKTUPOBAHUS JIMHEMHBIX
ONITUYECKHUX U IJTIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3M M CETeM [OCTYIa, BKII04as
M3bICKaTeNTbCKUe paboTrl, BEIOOP Kabesis, TaCCUBHOTO M aKTHBHOT'O CETEBOI0 060PYAOBaHUS, K
OpraHM3aIliK COTJIACOBAHUS IPOEKTHHIX PEIIeHUN C 3aMHTEPEeCOBAaHHBIME opranu3anusamu (ITK-
36)

CopepxkaHue OUCIUIIINHEI

Paspen 1. BeeneHue.
[TpegMeT ¥ OCHOBHBIE 3aJa4yyl OUCHUTIIMHEL O030p CPEACTB BEIYUCIUTENIBHOM TEXHUKY U

IIPOrpaMMHBIX IIPOAYKTOB, TEHAEHILIUN U IIPOTHO3 UX PA3BUTHUS. TUIIEI IPOrPAMMHOI0
obecreyeHusI, KJlacCUupUKAIUSI.

Pasgen 2. KoMbioTepHOE MOOENUPOBaHNE ¥ MaTEMATUYECKUM aHaIn3.

[ToHsiTHE ¥ METOOBLI KOMIILIOTEPHOTO MOIEIMPOBAHUS ¥ aHaIK3a. JTallbl KOMIILIOTEPHOTO
MoJieTMpoBaHusA. MeTonsl 00pab0TKY HaHHBIX, IIOJTyYeHHBIX C TIOMOIIbI0 UMUTAIMOHHOU
MOJIEeJIH.

Paspen 3. YHI/IBepcaJ'IBHBIe U CIIelTaTn3VPOBAHHEIE TTPOT'PDAMMEI MOOETWPOBAHU A @I/IISI/I‘-IGCKI/IX

yCTQOIZCTB, CHUCTEM U TIPOITECCOB.
MeToam IIpOBEOEHNA TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX HCCJIeIOBaHU B HAY49HO-

HCCIIeIOBATEIbCKUX Pa00oTax B 0071aCTH TEXHUKHU U TEXHOJIOTHH 9IeKTPOCBSI3U. KOMIbIOTEpHEIE
IIPOrpaMMbl MOLENUPOBAHUS (PU3NUECKUX YCTPOUCTB, CUCTEM U IIPOLIECCOB.

P 4, CHcTeMBl aBTOMAaTHU3WPOBAHHOT0 ITpoeKTupoBanus (CAITP

HHdopMaImoHHbIE TEXHOJIOTUYM aBTOMATU3aluy IIPOIECCOB MMPOEKTUPOBAHMS, KJIaCCUDUKAIIUS
CAIIP. Ilenu u 3apauu CAIIP. CoctaB u cTpykrypa CAIIP. CucTeMBl aBTOMAaTU3UPOBAHHOT O
IIPOEKTUPOBAHUS, TPUMEHSIeMbIe [JI Pa3pa00TKH 3JIEKTPOHHBEIX YCTPOUCTB M CUCTEM CBSI3H.

P BpeMeHHbIe TpapuyecKn KTODEI

0630p rpaduueckux peJakToOPOB: PpacTPOBLIE, BEKTOPHEIE, THOpHAHEIE. PopMaTH rpaduuecKux
dainoB. OpopMiieHre UIITIOCTPALIAN U PE3yIbTAaTOB UCCIeIOBaHUY B BUE rpadUieCKux
MaTepHasioB, BKII0YaeMbIX B OTYETH, pedepaTsl U nyOIruKaIuy.

Pazpen 6. MHQOpPMAaIMOHHO-IOMCKOBLIE CHCTEMEL.

VHbopMaInOHHO-TIOMCKOBBEIE CUCTEMBI. MeTOMbI, CTIOCOOH! ¥ CPENCTB MONy4YeHUs, XpaHEHNUS,
nepepabotku nHGopManuu. OCHOBEI 0a3 TaHHBIX

Pazpen 7. [IporpaMMel /15 aHalIn3a U CHHTE3a TeIeKOMMYHUKAIMOHHBIX CUCTEM U CEeTeM.
[TporpaMMmel A1l aHanM3a U CUHTEe3a TeJIeKOMMYHUKALXMOHHBEIX CUCTEM U CETEeN.

Paspen 8. CpencTBa pa3pabOTKU IPUIIOKEHUH.

ZKW3HEHHHIH ITUKII TPOoIiecca IPOeKTUPOBAHUS IIPOrPaMMHOI0 o6ecreydeHsi, OCHOBHEIE
MPUHIKIE ¥ Pas3kbl pa3paboTku. MHTerpupoBaHHEIE cpeabl pa3paboTku. Oco0eHHOCTH
pa3paboTku uHTEpdelica.

OO6I1mast TPYA0EMKOCTD AUCITUIIIMHEL
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144 4gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

OK3aMeH

Bb1.B.26 OcHoebl onmuy4eckKoil U KeaHmMoaeol 0o padbomku uHgpopmauuu

Llenu ocBOeHUS OUCLIUITIIUHEL

[lenpio mpenofaBaHus OUCHUIIINHLL « OCHOBHI ONITUYECKOU U KBAHTOBOM 00pab0TKU
nH(pOpMaIuu» IBIIETCS:

noJly4eHre 3HaHWM, YMEHUU U HaBLIKOB, II03BOJISIOUIUX IPOBOOUTE
CaMOCTOSITEIbHBIM aHAIU3 U pacyeT MOBeJeHUs ONTUYECKOT0 U3TyYeHNS B Pa3/IMUHBIX
npubopax U CUCTEMaX, UCIOJIb3YIOIIUX METObl ¥ TEXHOJIOTUYM KBAHTOBOU JIEKTPOHUKH
M UHQOPMAIMOHHOM! OTTUKH.

MecTo pucuuniavHsl B CTpyKType OI1

HuciunnuHa «OCHOBBEI ONTHUYECKON M KBAHTOBOM 00paboTku mHpopmalnuu» 51.B.26
SBASIETCS OUCIUININHON YacTu, GopMUPYyeMO# ydyacTHHKaMU 00pa30BaTeIbHBIX
oTHolIeHUU 6noka 1 y4yeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHDOKOMMYHUKAIIMOHHEE TEXHOJIOTUHU U CHUCTEMHI CBA3u». H3ydeHHUe
OUCUUTIINHBL « OCHOBH ONITHYECKOM ¥ KBAaHTOBOX 00pa0OTKM MH(pOPMaLUN» OMUPAaEeTCs
Ha 3HAHUU OUCHUNNIHUH(BI) «BEHICOKOCKOPOCTHBIE ONTHYECKHE CHUCTEMBEl CBSI3U OIS
TPAHCIOPTHHEIX CeTed U ceTed mocTyma»; «ONTO3NMEKTPOHMKA UM HMHTETrpalbHAas
ONTUKa»; «du3nkKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH OCyIIeCTBISATh MOHTAXK, Ha/lafIKy, HACTPOUKY, PETYIUPOBKY, OILITHYIO ITPOBEPKY
paboTOCIIOCOOHOCTH, UCIIBITAHUS U CAAYy B 9KCIUIyaTallulo COOPYXKEHUW, CPEICTB U
obopymoBauus cereit (ITK-8)

- Crioco6eH MIaHUPOBaTh U MTPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBaHUS
MH(POKOMMYHUKALMOHHBIX YCTPOMCTB, CUCTEM U IIPOIIECCOB, OCHOBAHHAKIX Ha MPUHIUIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKH, HOTOHUKY U onTouHPopmaTuku (ITK-26)

- Crioco6GeH oCyIIecTBIsATh 000CHOBAHHBIN BHIOOD ¥ aHANIM3 MaTEpPHaoB, KOMIIOHEHTOB U
YCTPOUCTB [IJII CUCTEM TEJIEKOMMYHUKAIINH, BKJTI0Uast KOMIIOHEHTHl ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Goronuku u ontounHbopMatuku (I1K-33)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOIeTipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U TIPOI[ECCOB, OCHOBAHHAIX Ha MIPUHIIKIIAX 3JIEKTPO- ¥ ONMTOTEXHUKH,
3NIEKTPOHUKH, HOTOHUKY U onTouHPopmaTuku (ITK-35)
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CopepxkaHue OUCIUIIINHEI

Paspen 1. MaTemMaTuyeckue OCHOBH aHAIK3a U CUHTE3a ONTHYECKUX cUCcTeM 00paboTKu
“HMOPMAlINH.

PacnpocTtpanenue u gudpakimsa cBeta. OnTr4YecKuy curHani. JInH3a, Kak 971eMEHT
OCyIIeCTBIAI0muUi npeobpa3oBanue Oypre. CBoMCTBa AByMepHOT0 Ipeobpa3oBanus Oypoe.
[uckpeTu3anus ONTUYECKOTO CUTHama. JInHelHbIe IPOCTPaHCTBEHHO-WHBAaPHAHTHBIE CUCTEMBL.
Paspen 2. OCHOBHBIE THIIBL CXEM ONTHYECKOM 00paboTKy nHGOPMAIINHT

Ontuyeckoe ¢pypbe-npeobpa3oBaHye U ONTUYECKUM KOPPENSAUIUOHHLIM aHanu3. CUCTEME
00paboTKX OIHOMEPHHIX ¥ IBYMEPHBIX CUTHAIOB. MHOTOKaHaIbHEIE CUCTEMEL. Y CTPOMCTBa
00paboTKY CUTHAJIOB C MTPOCTPAHCTBEHHEIM ¥ BPEMEHHBIM UHTETPUPOBAHUEM.

Paspen 3. OnTuyecKue CUCTEMEI 3alIMCH U XPaHEHUST WHGOPMALNN

OnTtuyeckue peruCTpUpPyoIIe cpeabl. MeTOObl perucTpanuy, 3aliuCy U XpaHEeHUsI O TAYECKOU
1 uudpoBoit nHDopMauu. [IpocTpaHCTBEHHBIE OOHO- ABYX- U TPEXKOOPOUHATHEIE
(GOTONIPUEMHUKH.

P 4, Tonor HYecKye ONTUKO-UH MAallMOHHLIE CHCTEMEL

[TpuHIMIE TonorpadrUeCcKOy 3auCy BOJTHOBHIX IOel. TUIHI rojorpaMM. [IpuMeHeHe
royiorpaduYeCcKOy 3aliCyh B ONTUKO-UHPOPMAIMOHHEIX CUCTEMaX.

P XeMOTeXHUYEeCKHU MEHTHI ONITUKO-MHAOOPMAIMOHHLIX CUCTEM

Jlazepsl. [IpocTpaHCTBeHHad U BpeMeHHas KOTEPEeHTHOCTh U3IydeHus. MeTonsl MOy Iy
ITapaMeTpPOB ONTUYECKUX Mojen. ONTUYeCKre MOTYJISITOPH ¥ 0COOEHHOCTH X IPUMEHEHHUS B
ONITUKO-MH()OPMAIMOHHBIX CHCTEMAX.

Paspen 6. [IppMeHeHHe KOT€PEHTHBIX ONTUYECKUX YCTPOUCTB [IJId Paclo3HaBaHKsSI 00DPa30B.
CornacoBaHHas GUILTPAIIKS B ONTUYECKUX CUCTeMaX. KOppensIiuoHHbIM MEeTOI
pacno3HaBaHuA. TUIIBE IPOCTPAHCTBEHHBIX (GUIbTPOB. ONTHYECKUN METO[ pacliOo3HaBaHUI
00pa30B 110 ux pyprecrnekrpaM. [MOpumHbIE ONTUKO-IIU(PPOBLIE CUCTEMEL. Pacro3HaBaHue,
MHBapHaHTHOE K MacITaby ¥ IIOBOPOTY.

Paspmen 7. KBaHTOBLIE BHIYUCHIEHUS

B03M0XKHOCTY KBaHTOBHIX BEIYMCIIEHUU. [IpUHIIUIIEI TOCTPOEHUST KBAHTOBOI'0 KOMITBIOTEPA.
KBanToBble Touku. KyOuTthl. Peanu3aiuu KBAHTOBOTO ITPOLieCCopa.

OO1mast TPyAO0EMKOCTD AUCITUIIINHEL
144 gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOU aTTeCTalluu

DK3aMeH

b1.B.27 Onmo31eKmpoHUKA U UHMe2paabHasi onmukKa

e ocBOEHUS TUCUUIIIUHEL

Llenbro npenogaBaHusd QUCHUIINHL «ONTO3/IEKTPOHKUKA U MHTETpajbHas ONTUKa»
SIBJISIETCS:

dbopMupoBaHUEe 3HAHWM, YMEHUM ¥ HAaBHIKOB B 00J1aCTH KBAHTOBOM 37I€KTPOHUKH,
IIJTaHapPHBIX BOJIHOBOOOB, ITOTYIIPOBOSHUKOBLIX U ONITO3IEKTPOHHBIX aKTUBHBIX
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KOMIIOHEHTOB , IIaCCUBHLEIX 1 aKTHBHEIX HHTET'PAJIBHO-OIITHYECKHNX KOMIIOHEHTOB,
METOOOB U HpI/IGOpOB OIS U3MEPEHHUA IIaPpaMEeTPOB OIITO3JIEKTPOHHEIX, KBAHTOBEIX U
HHTETPaJIbHO-OIITHYECKUX KOMIIOHEHTOB.

MecTo pucuuniavHel B CTpykType OII1

HucnunnuHa «ONTO3JIEKTPOHMKA U WHTerpanbHasd omnTuka» b1.B.27 gBusiercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyeOHOTro mjaHa NOATOTOBKHM OaKajlaBpuaTa IO HampaBiaeHun «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUM U CUCTEMHl CBSI3U». H3ydeHUe OUCIUIINHBI
«OnTO3NMEKTPOHUKA U MHTErpaibHas ONTUKa» ONMPAEeTCS Ha 3HAHUU OUCLUIIIAH(HI)
«BBICOKOCKOPOCTHEIE OIITUYECKUE CUCTEMBI CBA3U [OJI1 TPAHCIOPTHBIX CETEU U CeTen
nocTtyna»; «OnNTHU4YeCcKHe MaTepualibl, KOMIOHEHTH ¥ OCHOBH NMPOEKTHUPOBAHUS
onTHUYeCcKUx mnpubopoB u cucrem»; «CxeMOTeXHHKa OINTO3TEKTPOHHBIX
YyCTPOUCTB»; «DPu3uKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- CrtocoOHOCTH OCYIIECTBIATh MOHTAXK, HACTPOUKY, PETYIUPOBKY TECTUPOBaHUE 000PyIOBaHUS,
0TpaboTKy pekUMOB PabOTH, KOHTPOJIb TPOEKTHHIX TapaMeTPOB pabOThl X UCIIBLITAHUS
o0opynoBaHus CBsI3u, obecrieyeHre COOTBETCTBUS TEXHUUYECKUX TapaMeTPOB
MH()OKOMMYHUKALIXOHHBLIX CUCTEM U /UJIM UX COCTABJIAIOMINX, YCTAHOBIIEHHEIM
3KCIINTyaTalliOHHO-TeXHu4YecKuM HopMmaM (ITK-11)

- Crmoco6eH oCyI1ecTBISATh 000CHOBAHHBLIM BHIOOD M aHAIM3 MaTepuasioB, KOMIIOHEHTOB U
YCTPOUCTB [OJII CUCTEM TeJIeKOMMYHUKAINY, BK/II0Uast KOMIIOHEHTHl ¥ YCTPOMCTBa, OCHOBAHHEIE
Ha npuHIunax GotoHuku u ontouHdopmaruru (I1K-33)

- Crmoco6eH K BLIOOPY ¥ aHANIU3y CTPYKTYPHBIX CXeM, UH()OPMAIMOHHBIX TEXHOIOTUH,
37IEMEHTHOM 6a3bl BLICOKOCKOPOCTHBIX OITUYECKUX CUCTEM CBSI3U IJIS1 TPAHCIIOPTHHIX CETEN U
ceteit moctyna (I1K-34)

- Crmoco6eH OCyIIeCTBIATh MaTEMAaTUYECKOE MOAETMPOBaHNe NHPOKOMMYHUKALMOHHBIX
YCTPOXCTB, CUCTEM U NIPOI[ECCOB, OCHOBAHHALIX Ha IPUHIUUIAX 3JIEKTPO- U ONTOTEXHUKH,
3NeKTPOHUKHY, PoTOHUKY U onTonHpopmaTuku (I1K-35)

CopepxkaHue OUCIUATIIMHEL

Paspmen 1. ®u3myeckye 0OCHOBEL KBAHTOBOW 3JIEKTPOHUKH
JHepreTryecKre YPOBHU aTOMOB U MOJIeKyJI. [Ioryomenue, CIOHTaHHOE U BEIHYKIEHHOE

usny4yenue. KoappuuneHTs JMHIITeHa. B3auMoeiCTBIE 3IEKTPOMarHUTHOTO U3Ty4YeHHUs C
BemeCcTBOM. [loryommeHre U yCuneHne 31eKTPOMarHuTHOTO U3/Iy4YeHHUs BelleCcTBOM. [loHsATHE
VHBEPCHOU HAaCeJIeHHOCTU. TUIIBI IMHUU IIOTJIOIEHUS U YCUIEHUS

Paspmen 2. OCHOBHI PaguOCIEKTPOCKOIUN
AnepHblii MarHUTHLIM pe3oHaHc (AMP) B KOHOeHCHPOBaHHBIX Cpefax. YpaBHeHus broxa.
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MeTombl perucTpaluy CUrHanoB AMP. OneKTpoHHEIY MapaMarHUTHHEEN pe3oHaHC (OI1P).
CnektpoMetpsl JIIP. KBaHTOBEIE IapaMarHUTHEIE YCUTIATETIH.

Paspen 3. Jlazephl

Oco6eHHOCTH 1a3epPHOTr0 U3NyYEHUS U €T0 XapaKTepucTuku. dusnyeckrue 0CHOBEI pabOTH
na3epoB. OTKPHITHE PE30HATOPHL.

Pa3pen 4. Jlazeprl Ha TBepaoM Tejie. BOTOKOHHEBIE ONTUYECKHE VCUTUTENN

PyOuHoBEIe NTa3epkl. Jla3ephl Ha CTeKJle, aKTUBHPOBAaHHOM MOHaMU HeoguMa. JIa3eprl Ha
KpHuCTaJjax aJloOMOUTTPUEBOr0 I'paHaTa C HeOOgUMOM. BOIOKOHHEIE JTa3ephl. BOJIOKOHHEBIE
ONTUYECKUE YCUIUTEIU

Paspmen 5. 'a30BBIe JTa3ephH

['enuii-HEeOHOBHIY JTa3ep. AproHoOBHIY J1a3ep. Jla3ep Ha yriekucnioM rase. ['azopaspsausie CO2-
Jla3epnl BLICOKOT0 AaBneHus. [[a3o0quHaMuYecKue Ta3ephl.

Pasgen 6. 'a3opa3psnHbie Ta3ephbl HA CAMOOTPaHUYEeHHBIX ITepexonax
Jlazepsl Ha MMapax MeTaJlJIOB, 1a3ephl Ha aToMaxX MeIu.

Paspen 7. ZKUOKOCTHEIE JTa3ePhI

Jla3ephl Ha OPraHUYECKUX KpacuTeNsaX. HempeprIBHbIM 1 UMIIYIECHbIM PeXKUMEBI PAOOTHL.
Crioco0BI IepecTPOUKY OJIMHEI BOTHBI JIa3€POB.

P [ToayIIPOBOTHUKOBEL Bl

MeToqbl cO30aHus UHBEPCUM HaCeJIeHHOCTEW IOIYIIPOBOAHUKOBLIX J1a3ePOB. YCTPOUCTBO
VHKEKIHUOHHBIX JTa3epoB. JIa3ephl ¢ UCIIOIb30BaHUEM I'€TEPOCTPYKTYP.

P YIeHNe XapPaKTEePUCTUK B

PexXuM r'uraHTCKUX UMMYIbCOB. CHHXPOHM3AIUS TUIIOB KoneOaHuit. CeleKIus TUIIOB
KoneOaHui. CTabunu3anus 4aCTOTH JIa3ePoB.

Pasmen 10. CTaHOapTHL YaCTOTHL ¥ BDEMEHU

BopopomHEl CTaHOAPT YaCTOTH. CTaHOapPTHl YaCTOTHEL HA OCHOBE MBOMHOTO PAfHOOITHUYECKOTO
pe30HaHca.

Pazmen 11. OCHOBHEIE IOHATUS HHTETPANTbHON ONTUKYU. PH3nUecKre OCHOBBI MHTETIPAIbHON

ontuky. HasHadyeHWe U COCTaB HWHTETPAJIbHO-ONITUYECKHUX CXEM. XaQaKTeQHCTI/IKI/I HMHTErpaabHO-
OIITHYECKHX CXEM.

BBepneHue B MHTeTpabHYI0 ONTUKY. ONTUYECKNe MEeTOIbl llepefayl, XpaHeH!us U 00paboTKu
rHopmauuu. Mx ponb B COBpeMeHHOU HayKe U TexHuKe. MHTerpanbHas ONTHKA KaK
Pa3HOBUAHOCTD (PYHKIIMOHATBHON MUKPO3IEKTPOHUKU. CTPYKTYyPHBIE 3JIEMEHTHI HHTETPaIbHOU
OTITUKW.

Pazgen 12. HOH;ZH[Z_)OBOEHI/IKOBBIG JIa3EPEI B MHTETPAJIBHO-OIITUYECKOM HMCIIOJTHEHHUN.
KOHCTQyKHHH W I1aPaMETPHI. HQOI/I3BOECTBO. HQI/IMeHeHI/Ie. I/IHTeI‘QaHBHO-OHTI/I‘-IeCKI/Ie

MOIOYIIATOPSBI
HHTel"paJ’IBHO-OHTI/I‘-IeCKI/Ie TMMOJIYITPOBOOHUKOBBEIE NCTOYHUKHU UI3JTYUEHUS. PeKOM6I/IHa].II/IOHHOG

U3JIly4yeHue U IOTJIOIeHre. JHepreTuyecke ypoBHU. KBaHTOBEIM BhIX0A. CIIOHTAHHAS U
Jla3epHas JIIOMUHECLIEHIIUS B IOJIyIIPOBOSHUKOBLIX CTPYKTYypaX. Jla3epHble A0 Ha P-n
mepexofie, C TYHHETbHON MHKEKIMel, Ha TeTePOCTPYKTYPaX, C pacipeneieHHON 00paTHOM
CBA3BI0. BOIIPOCEH HAJeKHOCTH.

p 13. TTonyIpOBOOHUKOBEL TOIPUEMHUKY UHTEeTrPaIbHO-ONTUYECKUX CXeM
Konctpykiuu u napametpsl. [Ipou3soncteo. [IpuMenenne.

Knaccudukaiusa 1 0CHOBHEIE TapaMeTpPhl IPUEMHUKOB U3IyYeHUS UHTETPATbHO-ONTHYECKUX
cxeM. MHTerpanbHBM (POTONMON Ha p-n epexofe. MHTerpanbHble BOTHOBOOHBIN, TaBUHHBIN, P-i-
n ¢poromuon. PoTONPUEMHUKY C TeTEPOIIEPEX0AoM, Ha ocHOBe MIITT-cTpyKTyphl. i3MeHeHuE
CIIEKTPAJIbHEIX XapaKTEPUCTHK.

Pazgen 14. du3nyecKye IPUHIIAILL YCUIEHUS CUTHana. KOHCTPYKIWY ¥ lapaMeTpEL.
IIpon3BoncTBo. IIpuMeHeHuE.
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BonHoBogHEIE ycunuTenu. BeIxogHas MOLTHOCTb CUTHama, 3G (PeKTUBHOCTL HakKayku. [[lupruHa u
PaBHOMEPHOCTH IIOJIOCH yCuIeHus. [10TyIpOBOJHUKOBEIE YCUTTATEIIH.

Paspmen 15. OnTudeckue niaHapHble BOMHOBOMBL. [IpUHIMI Pab0Thl, KOHCTPYKIINY, ITapaMeTpPHI,
MEeTOIBI ¥ OCHOBHBIE STallbl U3TOTOBJIEHHUS.

CTpyKTypa IJ1aHapHOI0 AU3JIEKTPUYECKOT0 BOJIHOBOAA. ['eoMeTprdecKas ONTHKA IITaHaPHOTO
BONHOBOMa. OTpaxkeHue U MpejioMJIeHNe ONITUYECKOro u3nydeHus. [IomHOe BHYTpeHHee
orpaxenue. Cosur 'yca-I'eHxeHa. JJIeKTpOMarHUTHAS TEOPUS IJIaHAPHOT0 AUIIEKTPUUECKOTO
BOJIHOBOMA. TUIEI BOIH. XapaKTEPUCTUYECKOe YpaBHEHKe U MOkl CBOKCTBA MO{.
ToHKonIeHOUHEBIE, UG (DY3UOHHEIE, UMIIJIAaHTUPOBAHHLIE, SNUTAaKCHAAIbHEIE,
371EKTPOOINTAYECKNE BOTHOBOAK. Mi3MepeHne TONIIMHE, 3aTyxaHus, 3G(HeKTUBHEIX
[I0Ka3aTeJsied IpeJIoMJIeHNsI BOJIHOBOOHBIX MOJ. BBOA M3TydyeHUs B IIJIJaHAPHBIM BOJTHOBO.

Paspmen 16. IToTepu B OONTHYECKUX BOIHOBOZaX. AGCOPOIIMOHHEEIe ToTepu. [ToTepu Ha
u3ny4yeHue. BBOO-BHIBOM U3NYYEeHUS BOTHOBONOB. OCHOBHI ONTHYECKOT0 COTJIaCOBAHUS.
dokycupyolne, TOPIEBLIE, TPU3MEHHEIE, PEIIeTOYHEIE, CYKAIOITNECS 3TIEMEHTHI.

T'eomet pruYeCKad OIITHKA IIJIaHAPHBIX BOJTHOBOIIOB.
Bupw u KOHCTPYKIHMH IINIAHAPHBIX JUIJIEKTPUIECKUX BOJTHOBOOOB, UX ocobeHHOCTH. OCHOBHEIE

nmapaMeTphl. TeXHOJIOTUY U3TOTOBIIEHUS IIJTaHaPHBIX JUIIEKTPUUYECKUX BOJTHOBOJOB.
Bparrosckue niaHapHble BOTHOBOOHBIE CTPYKTYPHL ¥ YCTPOUCTBA Ha UX OCHOBE. KBaHTOBHIE
SIMBbI, KBAHTOBBIE PEIIETKH, KBAHTOBHIE TOYKHU U UX UCIIOJIb30BaHUE B MHTErPAJIbHOU ONTHUKE.
P 17 MEeHTH UHTErPagbHOOITHYECKUX cxeM. CBI3b MeXOV BOTHOBOOAMHU
PaszBeTBuTenu. PynopHtuie nepexonrl. MHTerpaabHOONTHYECKNE MOAOYITOPEL X 3aTBOPHL.
HOBHEIE TEXHUYECKHE IapaMeTPhl ¥ XapPaKTePUCTUKH
HHTErpanbHO-ONTHYECKHE BOTHOBOIHEIE OTBETBUTENN. HTErPaIbHO-ONITUUYECKHE JIMH3EI,
MYJIbTHUIIIEKCOPHI, AEMYIbTUIIEKCOPE], HIUPKYIATOPH KOHCTPYKIIMY U ITapaMeTpHI.
[IpuMmeHeHUE.

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

3aueT, DK3aMeH

B1.B.28 Memodbul u npud6opbsl 015 udmMepeHusi napamempos onMmuyeckux cucmem
C6513U U CEHCOPHbIX cucmem

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbio MpernomaBalHus QUCHUTIIMHEL « MeTOmbl ¥ MPUOOPHI IS U3MEPEHU S
IIapaMeTPOB ONTUYECKUX CUCTEM CBSI3U U CEHCOPHBIX CUCTEM» SBIISETCS:

dbopMupoOBaHNE 3HAHWM, YMEHUM ¥ HAaBBIKOB, ITO3BOJISIONINX ITPOBOOUTD
CaMOCTOSITEIbHBIM aHAM3 U pacyeT IOBeeHUs ONITUYECKOTO U3TyYeHUST B Pa3JIMUHBIX
ONITUYECKUX CUCTEMaX ¥ MPUOOpax 1 OCYILIECTBISATh Pa3pab0TKy ¥ KOHCTPYUPOBaHUeE
OTITUYECKUX U3MEPUTEIbHBIX CUCTEM U YCTPOMCTB [JISI IPUMEHEHHUS B Pa3IUYHBIX
0071aCTSX IPOMBIIITIEHHOCTH, HAaYKU U TeXHUKY; GOPMUPOBAHNE 3HAHUM, YMEHUN U
HaBBLIKOB B 0071acTSX paboThl ¢ mpubopaMu Ot KOHTPOIS ¥ u3MepeHul, 00paboTKu
pPe3ynabTaToB, 0(QOPMIIEHHUH OTYETOB M IIPOTOKOJIOB U3MEPEHUH,
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MecTo gucuunIuHLL B CTPyKType OI1

Hucrunnuia «MeToasl ¥ IpuOOPH A U3MePEeHUs TapaMeTPOB ONTUYECKUX CUCTEM
CBSI3U U CEHCOPHBIX cucTteM» b1.B.28 aBngeTrcs gucUUNIXHON YacTu, popMUDPyeMOU
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIEeHUU 6n0Ka 1 y4eOHOro mjaHa MOATOTOBKHU
OakanaBpuarta 1o HampaBneHu0 «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE TEXHOJOTUU U
CUCTEMBI CBSI3U». HM3ydyeHue OUCHUMIKUHE «MeToOsl U NPuUOOPH [N U3MEPEHUs
IIapamMeTPOB ONTUYECKHUX CUCTEM CBSI3M U CEHCOPHBIX CUCTEM» OIKPAETCS Ha 3HAHUU
pucuunivH(sl) «BBICOKOCKOPOCTHEIE ONTUYECKUE CUCTEMBI CBSI3U AJI TPAHCIOPTHHIX
ceTed U CceTeu pocTyma»; «MeTponorus, CTaHJapTHU3alusd u
cepTtudukanusa»; «OnTrudecKrue MaTepuasbl, KOMIOHEHTH U OCHOBH IIPOEKTUPOBAHUSA
OTITUYECKUX NPUOOPOB U cuUCTeM»; «[IpOEKTUPOBaHUE, CTPOUTENBCTBO U TeXHUUYECKAs
3KCIIJTyaTalus BOJIOKOHHO-ONITUYECKUX U IPOBOAHBIX CUCTEM CBA3U»; «PU3UKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6GeH OCyIIeCTBIATh MOHTaXK, HalafIKy, HACTPOUKY, PETYIUPOBKY, OILITHYIO ITPOBEPKY
paboTOoCIIOCOOHOCTH, UCIIBITAHUS ¥ CAAYy B 9KCIUIyaTalluio COOPYXKEHUW, CPELICTB U
obopynoBanus cereit (ITK-8)

- CriocoGHOCTE OCYIIIECTBIIATh MOHTAXK, HAaCTPOUKY, PETyIUPOBKY TECTHPOBaHNUE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX IIapaMeTpPOB PaObOTHl U UCIIHITAHUS
o0opymoBaHus CBsI3U, 0b6ecredeHre COOTBETCTBUS TEXHUUECKUX [TapaMeTpOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /UJIM UX COCTABJIAIONIAX, YCTAHOBIEHHBIM
3KCIIJlyaTallMOHHO-TexHu4YecKuM HopMmaM (ITK-11)

- Cnoco0eH IIaHUPOBATh ¥ IPOBOIUTH 9KCIIEPUMEHTAIbHEIE NCCIIeNOBaHUS
MH()OKOMMYHUKALMOHHBIX YCTPOUCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHBIX Ha NMPUHIUIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKY, DOTOHUKY U onTouHPopmaTuku (ITK-26)

- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHUe (9KCIIJIyaTalllio), BKI04asi OXpaHHbLIe
MEepONPUITHUS, TPohUTaKTUUYECKHE U aBapUIHbBIe U3MEPEHUS, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHl TMHEHHBIX ONTUYECKUX U IJIEKTPUUYECKUX TPAKTOB TPAHCIOPTHAIX
ceTell CBA3U U ceTen pgoctymna ([1K-28)

CopepxkKaHue OUCLUIIIUHEL

Pa3pen 1. CBONMCTBA ¥ XapaKTEPUCTUKHU ONTAYECKOT0 U3IydyeHusd. MeTOonsl U3MepeHus

IIapaMEeTPOB OIITUYECKOTO U3JITYIEHNA.
NHTEHCUBHOCTS, KOT'€PEHTHOCTE, IIOJIAPU3alid, CIIEKTPAJIbHBIE XaPAaKTEPUCTUKHU OIITUIECKOI' O

HU3JIYy4EeHUsa U METOOBI UX H3MepeHPIfI.

Paspmen 2. MeTons! MOIOVIIATIANA OIITUYECKOI'0 U3JIVIEHNA. HQI/IMeHeHI/Ie MOOVIIATTUA

ONTHYECKOTO M3NTYYeHUs B U3MEPUTEIILHEIX Tpeobpa3oBaTesX.
Yrupyrooontudyeckuit aGppeKT 1 ero mpuMeHeHue. INEKTPOONTHYECKUN 3D HEKT U ero

npuMeHeHne.dbdexT Ppanua-Kenarima. Marautoontudeckuit 3aQphexT.
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Paspen 3. O6LEéMHLIE OnTHYECKHE HHTephepoMeTphl. BOJIOKOHHO-ONTHYECKHE
“HTEePhHEPOMETPHI.

HuTtephepomerp MaiikenscoHa. MaTepdepomeTp Maxa-llernepa. Matepdepomerp ®abpu-
[Tepo. UuTtepdepomerp Canbska. [I[pumeHeHre HHTePGHEPOMETPOB B U3MEPUTENBHBIX CUCTEMAX.

Pa3pen 4. BolOKOHHO-ONTUYECKNE JaTYUKY TEMIIEPaTyYpHhL.
AMNnuTynHBIE, CIEKTPaJbHbIE U IIOMUHECIeHTHEIE JaTYNKU TeMIIepaTypEL.

Pa3zmen 5. BolOKOHHO-ONTHYECKNE JaTYUKKA aKYCTHYECKUX, IMEeKTPUYECKHAX U MarHUTHHIX
IOoJIeH.
®a30BHIE U MOIIPU3AIMOHHBIE BOTOKOHHO-ONTUYECKHUE NAaTUUKY ITOJIEH.

Paspmen 6. BonoOKOHHO-OOTHYECKKE JAaTYNKHU TAa30BOrC0 COCTABA.
AMOnuTypnHBIE, CIIEKTPaJIbHbEIE U JIIOMUHECIEHTHBIE aTYMKU Fa30BOr0 COCTaBa.

Pasgen 7. Ontrdeckas nokaius. JIugapsl.

WmvnynbscHasa mokanusg. ®a3oBas nokauus. JlaszepHas ganbHOMeTpus. JlazepHoe 30HOAPOBaHNE
aTMoCGhEpHI.

Paspgen 8. JlasepHas ¥ BONOKOHHAS TUPOCKOIHUS.

MeTopbl n3MepeHUs YTIIOBEIX CKOpocTel. KomblieBOY Ta3epHBIM TUMPOCKON. BOIOKOHHO-
OTNITUYECKUX TUPOCKOII.

P Met THOT auandg. ONTu4YecKu KTOMETPHI

OcHOBH MeTOfIa 00PaTHOTO paccessHus. PareeBckoe paccesiHre U GpeHeleBCKrue OTPaXKeHUs.
CxeMa ¥ IPUHIUI AEWCTBUS ONTAYECKOT0 pedekToMeTpa. [lapaMeTpsl pedIeKTOMETPOB.
MeTonguka n3MepeHu K03phuIlneHTa 3aTyXaHusI, 00IIUX BHOCUMBIX II0TePh, BHOCUMBIX U
BO3BPATHLIX MOTEPD B TOKATILHEIX HEOOGHOPOTHOCTX. [I0MCK NOBpEXIEHNN U HEOGHOPOIHOCTEN.
OmpepeneHne PacCTOSHUM 0 HUX.

Pazpmen 10. McTouyHMKY U3Nny4eHusi. MeTOObl ¥ MPUOOPHI OId M3MEPEeHUS UX IIapaMeTPOB.
BaTTammnepHsie, BOMbTaMIIEPHBIE U CIIEKTPAIbHEIE XaPAaKTEPUCTUKH U ITapaMeTPhHI
CBETOM3TTy4alOIUX U JTa3€PHABIX IUOMOB /I CUCTEM Ilepefaydu U U3MePUTENIbHbIX TPUO0POB, a
TaKxKe METOOBI ¥ MPUOOPHI [IJIs UX U3MepeHusi. FiamepeHre IPpOCTPAHCTBEHHEIX XapaKTEePUCTHK
¥ MOJIOBOTO COCTaBa U3Iy4yeHUsI UCTOUYHUKOB. OlleHKa OLICTPONENCTBUS UCTOUHUKOB IIPU
NIpsIMOY MOZOYJISLKU UX U3NTy4eHusd. Mi3MepeHne mapamMeTpoB MOOY/IMPOBAaHHOTO U3/IyUYEeHHUs [IPU
aMIIUTYy[IHOU, (a30BOM, YaCTOTHOM U MOJIIPU3aLMOHHON MOAYIALuU. F3MepeHue 1apaMeTpoB
MOAYJIAPYIOIINX YCTPOUCTB.

Pasgen 11. [TpueMHUKY W3NTy4YeHHsd. MeToObl ¥ TPUOOPEL O/ U3MEPEHUS WX TapaMeTPOB.
BonbraMnepHble U CIEKTpaIbHbIE XapaKTEePUCTUKY U ITapaMeTphl (OTOTUOAO0B P-i-N CTPYKTYPEL
Y JTaBUHHBIX POTOOMOMOB IJIsE CUCTEM Tepeayy U [Jis U3MEPUTEIbHEIX TPUO0POB, a TaKXkKe
METO[H ¥ MPUOOPHI OISk MX U3MepeHus. FiaMepeHue MPOCTPaHCTBEHHBIX XapaKTEPUCTUK U
MOJIOBOTO COCTaBa M3/Iy4eHUsI UCTOYHUKOB. OlleHKa ObLICTPOAENCTBUS IPUEMHUKOB U3Ty4eHUS
IIPY IPSIMOY MOOYIISAINY UX U3NYUYEHUS, a TakKxKe IIPU Pa3IuyHbIX BUaX MOOYISILIUAN
MIPUHUMAEMOTO0 U3Ty4YeHus1. [IPUHITUTIE, CXeMbI M KOHCTPYKLIKUK (POTOIPUEMHUKOB [IJIST
KOTEPEHTHOT0 IIpreMa.

Pasmen 12. Ontuyeckue ycunuTend. MeTombl ¥ MpuOOPHI O H3MEPEeHHS UX IapaMeTpOB.
CroHTaHHOE ¥ BHIHYK[EHHOE U3/Iy4YeHNe B ONTUYECKUX BOTIOKHAX. BEIHYXKOEeHHOE
KOMOMHAIIMOHHOE paccesHue, paccesiHrne MaHenbIliTaMMa - BpuiiiosHa, Y4eTHPeXBOTHOBOE
cMeltenue. [TpUHIUI OEeUCTBUS, CXEMBI U TapaMeTPHl 3pOUeBLIX, pAMAaHOBCKUX U
MIOTYTIPOBOOHUKOBBIX ONTUYECKUX yCUnuTene. amepenre KoaphruleHTa yCUIEeHN,
BBEIXOOHOU ONTUYECKOM MOIIHOCTHY, BAaTTaMIIEPHOU XapaKTEPUCTUKH, CIIEKTPAIbHOU
XapaKTEPUCTUKY IIIYMOB YCUJIEHHOTO CIIOHTAHHOTO U3Ty4eHus, myM-(paKTopa.

P 13. BOIOKOHHO-ONITHYECKKE NTHHEHHBIEe TPAKThl. MeTOOhl i IPHUOODHL OId N3MEePEeHN UX

IIapaMeTpOB.
MeTopnr! 1 TpuOOPEL 1t U3MEPEHUST BHOCUMOTI'O 3aTyXaHuUs, BO3BPATHHIX ITOTEPb, DUCIIEPCHUH.
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M3mepenue kKoadduimeHTa omu00K, SHEPreTUYECKOT0 3amnaca. MeToabl U pubopHI A7
MOHUTOPUHTA TMHEWHBIX TPAKTOB.

Paspen 14. MeTtponoruyeckoe obecreyeHrne n3MepPeHUH IapaMeTPOB ONTHYECKHX BOJIOKOH,

KOMIIOHEHTOB ¥ YCTPOWCTB.
OcHOBHBIE H3MepsieMble (HU3NYECKHNe BEeITUYMHEI (ONITHYECKast MOIITHOCTD, YacCTOTa, IJTHHA

BOJIHBI, IJIUTEIFHOCTh UMITYJIbCA) U CPEMICTBA METPOJIOTUYECKOT0 00ecIeyeHns 3TUX BeIMUKH.
OTaioHH ¥ 00pa3IoBEle CPEICTBa u3MepeHuit. OpraHu3alius I0BEPOYHEIX PaboT B OTPaCIu
CBS3b ¥ Ha OTAENbHLIX IPEeANPUSITHASIX OTPaCIH.

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

3ageTt, 9K3aMeH

B1.B.29 IIpuaojceHus u cepeucbl KOH8ep2eHMHbIX cemeil c8A3U

Lenu ocBoeHUST GUCHUILINHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL «[IpUI0KEHNUS U CEPBUCH KOHBEPTEHTHBIX
CeTeu CBI3U» SIBIISETCS:

M3y4eHNe CEPBHCOB KOHBEPTeHTHHBIX ceTel. [IUCIUIIIMHA N0JXKHa 00ecreyrnBaTh
dbopmupoBaHue pyHOaMeHTa MOATOTOBKY OyIyIIKMX CIeUanuCcTOB B 001acTu
MCCJIeOBaHus, pa3paboTKY, TPOEKTUPOBAHUS U SKCIIJTyaTalluu
MH(POKOMMYHUKAIIMOHHEIX CUCTEM U CeTel. B pe3ynbTrarte U3ydeHusl JUCLUTIINHEL Y
CTYOEHTOB HOJI2KHBI CPOPMHUPOBATHCS 3HAHUS, YMEHUS ¥ HaBLIKY, IT03BOJISIONINAE
IIPOBOJIATH CAMOCTOSITEIbHBIM aHanu3 NHPOKOMMYHUKALIMOHHBIX CUCTEM U Pa3paboTKy
CUACTEMHOCETEBLIX PellleHUN

MecTo pucuuniavHsl B CTpykType OII1

HucnunnvHa «IIpunoXeHUs U CepBUCH KOHBEPreHTHHIX ceTed cBa3u» B1.B.29
SIBAETCA OUCHUMIMHOU dYacTd, GopMuUpPyeMoOil y4yaCTHUKaMu 00Opa30BaTEIbHBIX
oTHoweHUU O6moka 1 yuyeOHOro mjaaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.02 MHDOKOMMYHUKAIMOHHbE TEXHOJOTUU U CUCTEMHl CBA3U». H3ydeHUe
OVCUUIINHEL «[IpUTOXEeHUS U CEePBUCH KOHBEPTE€HTHBIX CETEeU CBA3U» OIUPAeTCs Ha
3HAHUMU OUCHUNNIHUH(B) «OCHOBH NMOCTPOEHUS MHPOKOMMYHUKAIMOHHBIX CUCTEM U
ceten»; «CeTu CBSI3U U CUCTEMBI KOMMYTaI[AKU».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS
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[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBUE ¢ PTOC:

- CrocobeH K agMUHUCTPUPOBAHUIO ITPOLIECCA OLEHKH ITPOU3BOAUTEIHFHOCTH U KOHTPOJIS
WCII0JIb30BaHUS U TPOU3BOAUTENIBHOCTU CETEBHIX YCTPOMCTB, IIPOrPaMMHOT0 06€ecredeHus
“H(pOpPMaUMOHHO-KOMMYyHUKaIMOHHOU cucTeMsl ([1K-13)

- Crtoco6eH OCYIIEeCTBSATh MOATOTOBKY TUIIOBEIX TEXHUYECKUX TPOEKTOB U IIEPBUYHEIH
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U TEXHUYECKOM JOKYMEeHTaIuu Ha
pa3nuyHble HOOKOMMYHUKAIIMOHHEIE 0O BEKTH HAllMOHATBHBIM U MEeXIYHAPOOHEIM
CTaHJapTaM U TexHH4YecKuM pernaMenTaM ([1K-23)

- CrmocobeH pUMeHSTh U paboTaTh C CUCTEMaMU YIIPABIEHUS CETSIMU, YUUTHIBAS TJIaBHBIE
IIPUHLIUIE UX TOCTPOoeHus u QpyHKmonuposauus (I[1K-31)

CopepxkaHue OUCIUIIINHEI

P 1. ADXUTEKT LTE Tb E-UTRAN. ®OvuKIny eNB

[Tepexop ¢ Texnonoruu WCDMA (UMTS) K cucTeMaM Ha OCHOBE MYJIbTUIIJIEKCUPOBAHHUS C
HCIIONIb30BaHKWEeM opToroHanbHbEIX Hecyuux OFDM (LTE). Mcnonb30BaHue MHOTOaHTEHHAS
TexHosorus nepegayu MIMO (Multiple Input Multiple Output). ITocTpoenue
[PopuenTtupoBanHoi 6a3oBast ceTb LTE-SAE (System Architecture Evolution). [TpuHIumIe:
noctpoenus cetu paguopoctyna E-UTRAN (Evolved - UTRAN), dyakuuu eNode B

Paspen 2. Snementsl EPC 4. dyukimu MME, SGW, PGW, HSS

Bazoas ceth LTE-SAE o0nenunset cets paguogoctyma E -UTRAN u momen 6a30Boii cetu EPC
(Evolved Packet Core). 9nementsl EPC - MME, SGW, P-GW u HSS onpenensiorcst Kak
(GyHKIIMOHAJIBHEIE 3]IEMEHTHl CEeTU

Pasgen 3. Ctek mpotokonoB Uu nHTepdernca MI0CKOCTH VIPABIEHUS

AHanM3 MPOTOKOJIOB CUTHANMM3ALKUY ITPOQUIS I0Ib30BaTenss PS ceTu TPeThero MoKOIEHUS.
[TocTpoeHue cTeka IpPoToK0a0B Uu HHTepderica II0CKOCTH YIIPaBIeHUS CETH YeTBEPTOTO
nokosnenus. Oyukuuu npotokonoB NAS, S1-AP, RRC, PDCP, RLC u MAC

Pasgen 4. Ctek npotokonoB Uu nHTepdenca MI0CKOCTHU MOTb30BaTENA

[TocTpoenue crteka nmpotokooB Uu uHTepdernca mmockocTu monb3oBartess cetu LTE. [IpoTokon
TyHHenupoBaHusi GTP-U

Paspen 5. [Tponenypa perucrpauuu nonb3oBatens (Attach) B cetu LTE

[Tpouemypa perucTpamuy MoIb30BaTeNs MpenojaraeT B3auMOOeUCTBIE CIIeIYIOINX 00bEeKTOB:
- UE, eNB, MME, HSS, SGWu PGW. IToctpoenue MSC guarpamMMsl 06MeHa COOOIIeHUIMU
MeX[y 9TUMU 00BeKTaMu C Ucnojib3oBaHueM npoTokosioB RRC, S1-AP, NAS, Diameter u GTP-C
P II TeHTHQUKAINY T0Ib30BaTensd B ceTu LTE

Ins goctyna K LTE B E-UTRAN ucnone3yeTcs npolenypa IOATBePXKOeHUs IOAJIMHHOCTH
aboHeHTa u coryiacoBanus kmwoueii - AKA (Authentication and Key Agreement). ®opmupoBaHue
BEKTOPOB ayTeHTU(UKAIMY U KITIoUel 6e30I1acCHOCTH CO CTOPOHHI ceTu u co cTopoHsl UE. MSC
OuarpaMMbl B3aUMOOeHCTBUS QYHKIIMOHATBHEIX 00bEKTOB

Paspen 7. [Tpouenypa o6HoBneHus 30HH cnexenus (TAU) B cetu LTE

[Tpouemypa 00HOBIEHUS 30HHI CI€KEHUS 3allyCKaeTCs IPU PerucTpalliy; IpU epeMelleHun
3apeructpupoBanHoit UE B HOByI0 30HY TA; mpu cpabaThiBaHUM TaliMepa IepUOaUIeCKOTo
o0HOBNeHU; Ipu npouenype Attach; npu nepexone u3 GSM/UMTS B cets LTE.
PaccmaTpuBaeTcs clieHapuil iepeMelteHus 3apeructpupoBadHoi UE B HOBYI0 30HY TA,
KOTOPOU HET B CIIMCKe 30H ClIexeHus, 3ToT cuucok UE mony4aeT npu npoueaype perucTpauuu
or MME

Paspen 8. [Tpouenypa yCTaHOBIEHUS DEYEBOr0 COeIUHEHUd C ucmonb3oBanueM IMS B cetu LTE
KouBepreHTHas ceTh Ha 6a3e IMS. UHTepdelichl B3aMOLENUCTBUS C CETIMU TPETHETO U
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YeTBEPTOT0 MOKOJIeHU. [IPOTOKOJIBI IIJIOCKOCTEX YIIPABIEHUS U II0Ih30BaTEIbCKUX JaHHbBIX
KOHBepPreHTHOU ceT. MSC clieHapuii perucTpalliy MOIb30BaTeNsI B CETH

Pasgen 9. Cetu naToro nokonenusd. Ilapagurma yciyr

Pa3HocTOpOHHME BeKTOpa TpeOOBaHU CeTell MATOro mokojaeHus. [IlupamMuma ycmyr
BLICTPOEHHAS B pe3yJibTaTe YIOBIETBOPEHUS 9TuX TpeboBanui. Tpu BepumHel - eMBB, URLLC,
mMTC. YcoBepieHCTBOBaHHAs MHUPOKOIIOIOCHas MoOubHas CBsi3b eMBB (Extreme Mobile
BroadBands). BricokoHamexxHass MexKMallIMHHAS CBSI3b C HU3KMMHU 3afiepKKaMU ¥ BEICOKUM
ypoBHeM MobunbHOCTH URLLC (Ultra-reliable and low latency communications). MaccoBas
MexMalrrHHas ¢BA3b mMMTC (Massive MachineType Communications)

Pazgen 10. OCHOBHBLIE IPUHIKUIL IOCTPOEHUS ceTeir 5G

Pa3menenue ceTeBHIX Y37I0B Ha 3JIEMEHTH IJIOCKoCTH nok3oBaTenss UP (User Plane) u
anmeMeHTH mockocTty ynpasnenusi CP (Control Plane). Pa3genenue ceTeBHIX 3JIEMEHTOB I10
ceTeBrIM cermeHnTaM (Network Slicing), [st oka3aHUST pa3IUYHBIX YCIYT OIpPeaeeHHBIM
TpyIIam Iojb3oBaTenei. IlocTpoeHre KOHBEPTEHTHON apXUTEKTYPhl, 00beqUHSI0IIEHN
pa3nuyHbIe TUIIEI CETEH MOCTYIIa C eIUHOM OmopHOoU ceThio 5G. IlognepKKa emUHBIX
aJITOPUTMOB U TIPOLIEAYP ayTEeHTU(PUKALMYN He 3aBUCSAIINX OT TUIIa CETH AOCTYIa. [TommepxKKa
POYMMHTA C MapuUIpyTU3anuei Tpadrka Kak yepe3 JOMAIIHIOI0 CETh, TAK U C BEIXOOOM B CETh
nepegayu OaHHBIX U3 rocTeBoy cetu (Local breakout

OO1mas TPyA0EMKOCThb AUCIUIIIMHEL
108 gac(oB), 3 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auet

B1.B.30 Apxumexmypa cemeii NGN

Llenu ocBOeHUS OUCLIUIIIUHEL

Llenpio mpenofaBaHus OUCHUIIIIMHEL «ApxuTekTypa ceTed NGN» gBnsieTcs:
M3y4eHle BOIIPOCOB 3BOMIONKY [P TeXHOIOTUH, CETEX CBSI3U HOBOTO IMOKOIEHUS,
apPXUTEKTYPHl U CTPYKTYPHI 9JIEMEHTOB, KOTOPHIE OPTaHU3YIOT CETH, a TaKXKe U3yUYeHUe
HOBBIX ITPOTOKOJIOB, UX B3aUMOCBSI3b, IIOPSIOK Pa0OTH U hopMaT COOOIEHUH.
B pe3ynbrare “3ydyeHus: OUCLUIIINHEL Y CTYIE€HTOB JOJIXKHBI CPOPMUPOBATLCS 3HAHUS,
II03BOJISIONINE B KpaTUallliie CPOKU OCBOUTHCSI C HOBHIM ITIPOTOKOJIOM, TEXHOJIOTHEH,
YCIIYyTOX B CeTU CBA3U HOBOTO mokoneHus (NGN)

MecTo pucuuniuHe B CTpykType OI1

Hucuunnuna «Apxutektypa ceted NGN» B1.B.30 saBnseTcsa OUCLUIIIMHOM YacCTH,
dbopMupyeMoii ydaCcTHUKaMU 00pa3oBaTEeNIbHLIX OTHOIIEHU!U 010Ka 1 yueOHOro miaHa
IIOATOTOBKK OakKajaBpuaTa mo HampaBjeHuio «11.03.02 MHGDOKOMMYHUKAIIMOHHEIE
TEXHOJIOTUHU U CACTEMEI CBSA3U». W3ydeHUe OUCLUIIUHE «ApxuTekTypa ceteid NGN»
OTKpaeTCsl Ha 3HAHUHU AUCHUIIINH(bI) «OCHOBBEI TOCTPOEHUS NHPOKOMMYHUKAIIMOHHBIX
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CUCTEM U ceTeli»; «CeTu CBSA3U U CUCTEMBI KOMMYTallAN».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITIN:
B cootBeTctBHu ¢ PTOC:

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHBIX CETEM U ceTell mepegauyn JaHHBIX, BKI0OYast
CETH PaIuof0CTyIa, CIIyTHUKOBRIX CHCTEM, KOMMYTAallMOHHBIX ITOACUCTEM U CETEBHIX IIJIAaTGOpM
(TIK-9)

- CrtocoGHOCTE OCYIIECTBIIAThE MOHTAXK, HACTPOUKY, PETyIUPOBKY TECTUPOBaHUE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboTkl, KOHTPOJIb IIPOEKTHHIX ITapaMeTPOB PaO0TH U UCIIHITAHUS
o0opymoBaHus CBsI3U, 0OecrieueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTPOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /MJIM UX COCTABJISIONIAX, YCTAHOBIEHHBIM
3KCIIJlyaTalliOHHO-TexHu4YeCcKuM HopMmaM (ITK-11)

- Crioco6eH MPUMEHSTh IPUHIUIIB 9KCITyaTalluy CeTel CBSI3K, OCHOBHBIE METO/IbI aHAK3a
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CHCTEM, UCIIOIb3yeMble CUCTEMbI CUTHAIU3AlUN U
IIPOTOKOJIbI, YYUTHIBAThE COBPEMEHHEBIE HAIIpaBlIeHUsI PAa3BUTHS TeIEKOMMYHUKAIIMOHHBIX CeTen
U cucTeM, ocobeHHOCTH peanu3zaiuu ycnyr ([1K-32)

CopepxkaHue OUCIUIIINHEI

Paspen 1. CeTeBble POTOKONEL U penternd s NGN.
0630p npoToko1oB VoIP u ux npuMeHeHue g padoTh ceTeit NGN, 0c06eHHOCTH apXUTEKTYPHI

NGN mnsa npotokomnoB VoIP. [Tpotokon MPTCP.

Pa3pen 2. YpoBuu apxuTekTypsl NGN

[TpuMepsl apXUTEKTYPHBIX pelleHui A noctpoerus ceteir NGN, BapraHTH IIOCTPOEHUE CETU
NGN.

Paszgen 3. Jlornyeckre 00BEKTHL

[TousiTue noru4yeckoro (GyHKIMOHATIBHOTO) 00beKTa. BupTyanusanusa QyHKIuN 000pyIOBaHNS
NGN.

Paspmen 4. Softswitch

[TonsaTye 1 0OCHOBHEIE onpeneneHusa. KoHuenuus. Apxutektrypa. [IpoTOKOJIHL.

Pazpen 5. SBC.

OCHOBHEIE OTIpPefieNIeHUs U apXUTEKTypa. MecTo B paMKax apXUTeKTypsl SoftswitchNGN.

P FM

KoHuenuus KoHBEpPreHnyu GUKCUPOBaHHON U MOOMIBbHOM cBsizu. Yenyru FMC

p 7. ADXUTEKT TISPA

[TpoekT TISPAN. Ero 3amauyu ¥ QyHKUAKU. APXUTEKTypa

P . ITogcuctema IM

Ynpasnenue cetsmu NGN ot 3GPP. Softswitch B MoGunbHEIX ceTsx. OyHKIIMOHATbHEE
BO3MOXKHOCTHU. ApXUTEKTYypa.

Pasgen 9. ApxutekTtypa SAE

Pemenus 3GPP gns unrerpamuu cetert NGN ¢ He-IP-ceTsiMmu.

Pasgen 10. Texnonoruu 4 1 5 G. UTRAN.

Texunomorusa LTE u LTE Advanced. Bnusinue HOBBIX CETEBBIX TEXHOJIOTMY Ha apxuTeKTypy NGN.

Paspen 11. [Tepcnektusel ceTert NGN.
OcHoBueble TpeHa pa3Butusg ceterr NGN. SDN. [oTIIoT
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.B.31 HeauHeUHast ONMUKAa U aKkmueéHble KOMNOHEHMbl

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio MpemnomaBalHus QUCHUTUINHEL « HenHeHast ONTHKA U aKTUBHBIE
KOMITOHEHTHI» SIBJISETCS:

npruoOpeTeHne TEOPEeTUYECKUX 3HAHUN HU3NIECKHUX ITPOIIECCOB B3aUMOIEeHCTBUS
BBLICOKOMHTEHCHUBHOTO OIITUYECKOTO U3TyYEHUS C BEIIECTBOM U PACIPOCTPAHEHUS
M3IyYEeHUS B ONTUYECKUX BOJIOKHAX C YUETOM JIMHEUHBIX ¥ HEJTMHEHHBIX
IIPOIIECCOB, MOJTy4YeHe MIPaKTUYeCKUX HaBLIKOB B BEIOOPE, UCCIeIOBAHUY U pa3paboTKe
ONITUYECKUX YCUNUTENIEN U ITpeoO0pa30BaTeliell, a TakXKe B TPOEKTUPOBAHUY BOIIOKOHHO-
ONITUYECKUX CUCTEM CBSI3H.

MecTo pucuuniavHel B CTpykType OI1

IOucuunnrHa «HenuHelHas ONTHKa W aKTHUBHEIEe KOMIOHeHTH» b1.B.31 aBuseTcs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyebHOTrOo mjaHa MNOATOTOBKHM OaKajlaBpuaTa MO HampaBiaeHun «11.03.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTHM U CUCTEMHl CBSI3U». H3ydeHUe OAUCIUIINHBI
«HenuHelHas ONTHKA U aKTUBHBIE KOMIIOHEHTH» OIKPAETCS Ha 3HAHUU OUCLUIIIHAH(HI)
«Qu3uKa»; «Ou3uKa U TeXHUKA ONTUYECKON CBS3U».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBHE ¢ PTOC:

- Crioco6GeH UCIOIb30BaTh MOJI0XKEHUS, 3aKOHEl 1 METOIbl €CTECTBEHHBIX HayK X MaTeMaTUKHU
O pellleHus 3afay nHxkeHepHoU mesatenbHOCTH (OITK-1)

- CriocoGeH oCyIIecTBIATh 000CHOBAHHBIN BHIOOD ¥ aHANIM3 MaTepHaioB, KOMIIOHEHTOB U
YCTPOUCTB [IJII CUCTEM TeJIEKOMMYHUKAIINM, BK/II0Uass KOMIIOHEHTHl ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHIunax GotoHuky u ontornHpopMaTtuku (I1K-33)

- CriocoGeH K BHIOOPY ¥ aHaNIu3y CTPYKTYPHBEIX CXeM, HH()OPMALOHHBIX TEXHOIOTUH,
37IeMEHTHOM 6a3bl BEICOKOCKOPOCTHHIX OIITUUECKHUX CUCTEM CBSI3U MJISI TPAHCIIOPTHHIX CETEH U
ceteit goctyna (ITK-34)
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- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOIeTipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U TIPOI[ECCOB, OCHOBAHHHIX Ha MIPUHIIKIIAX 3JIEKTPO- ¥ ONMTOTEXHUKH,
3NIEKTPOHUKH, HOTOHUKY U onTouHpopmaTuku (ITK-35)

CopepxkaHue OUCIUIIINHEI

Paspen 1. [Ipolrecchl pacupocTpaHeHus OITUYECKOr0 U3JIYYeHUs B ONTUYECKUX BOJIOKHAX B

IMHEHHOM MPUOIUKEHUH.
Oco0eHHOCTH PaclpOCTPaHEHHUs CBeTa B BelIeCTBe. 3aTyxXaHue U Oucrepcus. [ucrnepcus

TPYNIIOBBEIX CKOPOCTeH. B3aumMogencTBre u3nydeHus co cpefor. OCHOBHEIE ITapaMeTpPhI
COBPEMEHHBIX ONITUYECKUX BOIOKOH.

Paspen 2. O61ue cBeIeHUs 0 HENMMHEWHBIX SIBIIEHUSIX B GU3UKE U ONTHUKE

Knaccudukanuus TMHEWHBIX U HETMHEWHBIX SIBIIEHUM. BusiHue 971eKTPOMAarHUTHON CBETOBOM
BOJIHBI Ha ITapaMeTPHI ONTUYeCKOU cpenbl. OOTOMOMUHUCLIEHINSA. BIusiHIe HEMUHENHBIX
SIBIIEHUY Ha PacClpOoCTpaHeHUe U3NYyUYeHUs 10 ONTUYECKMM BOJIOKHAM Pa3JIMYHbIX TUIIOB.
BrimpsMmrneHnue cBeTa. ['eHepalys BTOPOU U TPEThbel TapMOHUKM.

Pasgen 3. 9ddekTr, CBI3aHHBIE C HEIMHENHBIM NIPEIOMIEHNEM CBeTa

9ddekT Keppa. Pa3zoBasg caMOMOIYISALMSA, KPOCCMOTYISALUS. TeopeTu4ecKoe ONMUCaHue u
3KCIIepUMEHTaIbHbIE UCCIeN0BaHus (a30BOM MOTYISALUU ¥ KPOCCMOMYISIIUH.
CamodoKycrupoBKa CBeTa. YCJIOBUS OIS BOSHUKHOBEHUS ONTUYECKUX COJTUTOHOB. COMUTOHHEIE
OTNITUYECKUE JTUHUU CBI3U

P 4, YeTHIPDEXBOITHOB MemeHue (YB

TeopeTrueckoe onKcaHue U SKCIePUMEHTAaIbHOE UCCIIeN0BaHKe YETHPEXBOIHOBOI 0
cMetrenusi. KonmyecTBo KOMOMHAIIMOHHBIX 4acToT. IddekTuBHOCTS UYBC. Yuer UYBC mpu
npoektupoBanuy BOCC ¢ DWDM. BnusiHue Ha BOJOKOHHO-ONITHYeCcKue cucTeMbl cBs3u (BOCC)
C MYJIbTUIIJIEKCUPOBaHUEM B BOJTHOBOU 0611acTy (DWDM). BomHOBBIE KOHBEPTEPHI.

Pasgen 5. BOIOKOHHO-ONITHYECKHE YCUINUTEIN Ha OCHOBE PEeIKO3eMeIbHbIX 31eMEeHTOB.
Knaccudukalius, TpUHIUI OeUCTBUS, KOHCTPYKIINY, IIapaMeTphl, 0671acTi TPUMEHEHHU S
BOJIOKOHHO-OIITUYECKUX YCUIUTENIEN Ha OCHOBE PeIK0O3eMeIIbHEIX 9JIEMEeHTOB. PacueT
ITapaMeTpOB ONTUYECKUX ycunuTelnel. [IpakTuyeckas pa3paboTka ycunurenei ansg BOCC.
Paspen 6. BriHyXeHHoe paccesHre MaHpenbliTaMMa-bpuosHa.

JInHelHOe U HENTMHEWHOe pacCcesHNe U3Ny4eHus B ONITUUYECKUX BOJIOKHaX. Paccesinue Panes.
TeopeTudeckoe onucaHue U SKCIepPUMEHTAIbHOE UCCIIeJlOBaHUe BEIHYKAEHHOT0 PACCESTHUS
MaHpenbiiTaMMa-bpunnosHa. Y4eT 9Toro sBneHus mpu npoektupoBauuu BOCC.
Hcnonb3oBaHue O OUATrHOCTUKY TMHENHBIX TPAKTOB.

Paspen 7. BeiHykneHHOe KOMOMHAIIMOHHOE paccesHre PaMaHa.

[TpuHIMD OeNCTBUS, KOHCTPYKINY, ITapaMeTphl, 006J1aCTH TPUMEHEHUS ONTUYeCKUX
ycunuresnen, ucnonb3ywmux sgpdpekt Pamana. CxeMbl Hakauku. Vcrionb3oBaHMe B BOJIOKOHHO-
OTNITUYECKUX CETSAX CBSA3U. PaMaHOBCKHUE JTa3€epHl.

OO1mast TPyA0EMKOCTD AUCITUIIIMHEL
144 gac(oB), 4 3ET
dopMa IPOMexRKyTOUHOM aTTECTALUK

JK3aMeH
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B1.B./IB.01.01 OcHoebl 06pabomku u3obdpasiceHuli 6 6uUdeOUHPOPMAUUOHHBIX
cucmemax

Lenu ocBoeHUST DUCHUILINHEL

Llenbio mpemnofaBaHus QUCHUIIIUHL «OCHOBH 00pab0TKYM M300pakeHu B
BUIeOMH(GOPMAIMOHHEIX CUCTEMAaX» SIBIISIETC:

o0y4yeHMe CTyIeHTOB OCHOBaAM MeTOH0B 00paboTKM n300paxkeHu! B
BUIeOMH(OPMAIMOHHEIX CHCTEMAaX, B TOM YHCJIe - B CUCTEMaxX LKU(POBOTro TeIeBUAEHNUS.

MecTo gucuuniavHel B CTpyKType OI1

Oucnunnuia «OcHOBH 00paboTKu u300paXxeHUM B BUAEOMHGOPMAIMOHHBIX
cucteMax» b1.B.[]B.01.01 gBnsieTcd OUCIUIIINHON 110 BEIOOPY YacTu, GopMUPYyeMOu
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIEeHUU 6noKa 1 y4eOHOro mjaHa MOATOTOBKHU
O6akanaBpuarta o HampaBneHHuio «11.03.02 UHGOKOMMYyHUKAIMOHHBIE TEXHOJIOTUHN U
CHUCTEMEI CBSI3U». VICXOOHBIN YPOBEHDb 3HAHUU M YMEHUM, KOTOPHIMU [I0JIKEH 00JlafaTh
CTYHEHT, NpPHUCTyIasi K H3yYUYEeHHWI0 [aHHOW [QUCUUINJIUHBE, ONpenensgeTcs
M3y4deHHWEM TaKuX OUCLUUNNUH, Kak «MaTemaTuka»; «dusuka».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHE HAallpaBjeH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITNN:
B cootBeTctBUET ¢ PTOC:

- Crioco6GeH MCIONIb30BATh MOJI0KEHUS, 3aKOHBEI 1 METOIbLl €CTECTBEHHBIX HayK ¥ MaTEMaTUKU
OJIs pellleHus 3afay nHxkeHepHou mesatenbHoCcTH (OITK-1)

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE HCCIIENOBAHMS M MUCII0Ib30BATh
OCHOBHBIE ITpHEeMHBI 00pab0TKY U MIpefiCTaBIeHUS MMONy4YeHHBIX faHHbIX (OITK-2)

CopepxkKaHue OUCIUIIINHEI

Paspen 1. OcHOBHBIE TapaMeTPhl BUOEOMH(POPMAIIMOHHBIX crucTeM. Crioco6ul hOPMUPOBAHUS U
OCHOBHBIE ITapaMeTphl ITUGPoBLIX n306paxkennitB BUCHU30LITOYHOCTE M300paxKeHnuit B BUC

OHSITHE O BUIeOoUHGOPMAIMOHHOM cucTeMe. CrtocoOn ol POBKY 1300paKeHnH;
[TpocTpaHCTBeHHAs, BpeMEeHHas U CTaTUCTUYeCKasi u30RITOYHOCTh n300paxenuii B BUC.
Paspen 2. AnropuTtmbl 06paboTku n3obpaxenuii B BUC.

II1CKpeTHOe KOCUHYCHOe ITpeoOpa3oBaHue. BaliBneT-npeobpa3oBaHus

Pazgen 3. ITudponsie BUC. ITndpoBas 06paboTka M300pakeHUM.

IucKpeTH3anys 1 KBAHTOBAaHNE aHAJIOTOBLIX CUTHAJIOB U300pakeHus. Y CTpaHeHne
U30BITOYHOCTH. AMOUTHUBHAS ¥ MeOUaHHAs (QUIbTPAIUS IIIyMOB.

OO1mast TPyAOEMKOCTh AUCIUIIIMHEL

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

3auer

b1.B.IB.01.02 Cucmembl omobpadceHus1 uHpopmauuu

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenomaBalus QUCHUIIINHEL « CHCTEMEI 0TOOpakeHusT HHGHOPMAIIH »
SIBIISIETCS:

u3ydeHue GuandecKux MPUHLIUIIOB PAOOTH ONMTO3IEKTPOHHEIX YCTPOUCTB OISt
3aIucy, XxpaHeHus, 00paboTku 1 oToOpaxeHus HHPOPMAIIUU, UX KOHCTPYKIIUN U
TIlapaMeTpOB.

MecTo gucuunauHb B CTPyKType OI1

IOucnunnuHa «CucteMbl oToOpaxkeHus uHGopmanuu» B1.B.JIB.11.02 sBnsercs
OUCITUIIIMHOM 110 BHIOOPY BapuaTUBHOM YacTu 0j0Ka 1 yueOHOTrO IMIaHa MOATOTOBKHU
O6akanaBpuarta 1o HampaBneHuio «11.03.02 NHGOKOMMYHUKAIIMOHHBIE TEXHOJIOTUHN U
CHUCTEMEI CBSI3U». MICXOOHBIM YPOBEHb 3HAHUN M YMEHUM, KOTOPHIMU [I0JIKeH 00JIafaTh
CTYAEHT, NpPUCTyHassi K H3YUYEeHUI0 [JaHHOU [AUCLUUNINHL, OINpefensaeTcs
M3y4eHUeM TaKWX OUCIUIJINH, KaK «BrlUucnuTenbHass U MHUKPOMNPOLeCCOPHAas
TEXHUKA»; «ONTO3MEKTPOHHE € u KBAaHTOBEIE npubopH u
yCTpouCcTBa»; «CXeMOTeXHHUKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydeHus: QUCHUIIIMHE HalpaBieH Ha GOPMUPOBaHKE CIeAYIOMNX KOMIETEHIINN:
B cootBeTctBuE ¢ PTOC:

- Crmoco6eH UCI0Ib30BaTh MOJIOKEHUS, 3aKOHEl ¥ METOMbl €CTECTBEHHHIX HayK U MaTeMaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHoCcTH (OITK-1)

- CrmocobeH caMOCTOSITeIbHO IIPOBOOUTE 9KCIIepUMeHTaIbHEIE NCCTIENOBAHUS U UCIIOIb30BaTh
OCHOBHEIE ITpHEMbI 06pa00TKY U MpPeCTaBIeHNs MONTyYeHHBIX faHHbIX (OITK-2)

CopepxkaHue OUCIUIIINHEI

Pazpen 1. OnTuyecKue yCTPOXCTBA 3allUCH, XPaHEeHNS U CUUTHIBaHUS NHGOOPMAIINH.

dusnyeckre MPUHIUIE U 3)(YEKTH, UCIIONIb3yEMbIE IJIST OITUYECKOM 3aluCH, XPaHEeHUS U
CYMTHIBAaHUS WHGOPMaIuu. [T10THOCTE 3anucu. CKOPOCTH 3allMCH M CUUTHIBAHUS.
KoHCcTpyKIMH, GYHKIIMOHAIbHBIE ¥ IIPUHIIUIIHAIBHEIE CXEMBI YCTPOUCTB ONTUYECKOW 3alUCH U
CUMTHIBAHUS. BUIEOOUCKM, MAarHUTOONTUYECKHE OUCKHU, TolorpaduiecKre 3allOMUHAIOIINE
ycTpoicTBa. [IepCleKTUBEl pa3BUTHUSA
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Pazpen 2. l'onorpaduyeckre yCTPOKWCTBA OJI 3alMCH, XpPaHEHNS W CYATHIBAHUS HHPODPMALIWH,

TeopeTndyecKre OCHOBHI TOI0TPaduUYeCKOl 3aICH BOTHOBEIX MOJIeH (HU3NMYECKUX 00BEKTOB C
I[eJIbI0 CO3MIaHus YCTPOMCTB U MPUOOPOB [ XpaHeHus NHGOPMAaIlUH, a TaKXkKe s
HCCJIEOBAHUS IIapaMeTPOB U XapaKTEePUCTHK (PU3UUECKUX TIOJIEH U TEXHUYECKUX 00BEKTOB.
TpebGoBaHUS K UCTOYHUKAM OIIOPHOTO M3TTyueHus. Mcnob3oBaHue TolorpadudecKux
TEXHOJIOTHU B PaJUOONTHKE, YCTPOKUCTBAX MHMPOKOMMYHUKALNM. PerucTpupyomue Cpeasl ois
ronorpadguyueckoy 3anucu. ['onorpapuieckre u3MepeHus.

Paspen 3. OCHOBEI ONTUYECKUX METOI0B 00paboTKy nHGMOPMALNT

CTpyKTypHas cxeMa yCTpoucTB 00paboTku uHpopMaiuu. [IpeodpasoBanne Oypre. JIMHIHL.
[TpocTpaHCcTBeHHBIE TapMOHUKY. ONTHYECKHEe TPaHCIapaHTH. [IpocTpaHCcTBeHHAs QUIIbTPALIUS.
Paspen 4. KOMIOHEHTEI ONTUYECKUX CUCTEM 00pab0TKM MHGOPMAIIUH.

KoHCTpyKIMu 1 napaMeTphl IPOCTPAHCTBEHHO-BPEMEHHBIX, aKyCTOOITUYECKHUX,
3JIEKTPOONTUYECKHUX ¥ MAarHUTOOIITUYECKUX MOOYJISITOPOB CBETa. MeTOIbl MaTEMAaTHUYECKOTO
OTIMCaHUS U PacYeToB.

Paspen 5. OnTuyeckue cuCcTeMbl 0TOOpaxkeHus nHOOPMaIuu

[TpuHIUIE PaboTH, KOHCTPYKIUKM WHAUNKATOPHAIX MTPU60PoB. CBETOOUOIHEIE,
3JIEKTPOJIIOMUHUCLIEHTHEIE, BaKyYMHEIE, Ta30-Pa3psgHble XXKUAKOKPUCTAJITNYECKUE
HHOUKATOPHL. [JMCKPEeTHBIE MHOIUKATOPEL. NHONKATOPHEIE TPUOOPHL.

P XEeMOTEXHHKA ONTUYECKHUX CUCTEM OT XKeHnsd pHGopMaun

CTpYyKTypHBIE ¥ IPUHIIAIIMAIbHEIE CXEMBI YIIPABIIeHUS HHANKATOPHBIMYU ITPHOOPaMH.
ANTOPUTMEI ¥ IPOTPaMMEBI IJI1 MUKPOIIPOIIECCOPHBIX CUCTEM, YIIPABJISIOINX YCTPONCTBAaMU
oToOpaxeHuss HHGOPMAIIUH.

P 7. IaMepeHns IapaMeTPOB ONTUYECKHNX CHCTEM OT XKeHHI UH MAalllu,
MeTons! 1 TpUOOPEL A1t U3MEPEHUST ONTUYECKUX U 3TIEKTPUIECCKUX ITapaMeTPOB YCTPOMCTB
oToOpaxeHus HHPOPMAaIKH.

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

3auer

b1.B.[IB.02.01 HumepHem seweti

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenpio mpernofaBaHus QUCIUIIINHE « IHTepHET Bellei» SBISeTCS:

M3ydyeHue OCHOB IIOCTPOEHUS CaMOOPTaHU3YIOLUIUXCS CeTel, 3HAKOMCTBO C
KoHIemniuel MuTepHeTa Belrel, BCEITPOHUKAIOIIMMY CEHCOPHBIMU CETSIMH,
6eCIIPOBOOHBIMU CAMOOPTAaHUIYIOIIUMHUCS CETSIMHU ¥ CAMOOPTaHU3YIOIIUMUCS CETSIMU
IIJIsT aBTOTPAHCIIOPTA, a TakxKe 0030p OCHOBHEBIX ITPOTOKOJIOB YIIPABIIEHUS TOCTYIIOM K
cpefie mepefayy, MapIIPyTHU3aLUY U TPAHCIOPTHOTO YPOoBHA. [HucnumirHa «IHTEpHET
Belrei» NojKHa obecrneynBaTh GopMUpoBaHue GyHIAMEHTA IOOTOTOBKU Oy TyIIIHX
CIelMaIuCcTOB B 00/1aCTH MPUHLIKNINAILHO HOBBIX CETeN CBSI3U, a TaKXKe CO3[aBaTh
HeobxomuMyto 0a3y [s YCIEUIHOTO OBNlafieHus OCTeNyIOIIUMHU CIIelNaTbHbIMU
OUCIUIIMHAMU y4eOHoro miuaHa. OHa OOoJKHa CII0COOCTBOBATh PA3BUTHUIO TBOPUECKUX
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CIIOCOOHOCTEH CTYIEeHTOB, YMEHHI0 (DOPMYIHPOBATh U PELIATh 3alayu U3y4aeMOon
CIEeIUATbHOCTH, YMEHUIO TBOPUYECKH MPUMEHSITh ¥ CAMOCTOSTEIbHO TIOBHIIIATh CBOU
3HAHUS

MecTo pucuuniavHel B CTpykType OII1

OucuunnuHa «MHTepHeT Bemer» b1.B.J1B.02.01 aBnsieTcss OUCHUIIIMHON IO BEIOOPY
yacTtu, popmMupyemMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 010Ka 1 yueOHOTO
njTaHa TNOATOTOBKM O6GakanaBpuaTa ©no HanpaBiaeHuio «11.03.02
NHpOKOMMYHUKAIIMOHHLIE TEXHOJIOTUH U CUCTEMEI CBI3U». MCXOOHBIM YPOBEHb 3HAHUU
¥ YMEHUH, KOTOPEIMU [OJIXKeH o0nafaTh CTYOEHT, MPUCTyIas K U3y4eHUI0 HaHHOU
OVCLUIIIVHEL, OIIpeeiaeTcs U3y4yeHUeM TaKuX OUCLHUIIINH, KaK «BEICOKOCKOPOCTHEIE
ONTUYECKHUE CUCTEMB CBSI3M [OJIs TPaHCIOPTHHEIX CEeTEeU U CeTeu
noctyna»; «KoMmmneioTepHoe obecriedyeHne pacyeTHO-IIPOEKTHOU U 3KCIIePUMeHTalbHO-
VCCJIeI0BaTEIbCKOU NesATEeIbHOCTU .

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

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

- CrtocoGHOCTE OCYIIECTBIISITH MOHTAXK, HACTPOMKY, PETr'yIUPOBKY TECTUPOBAaHKE 000PYIOBAHMUS,
0TpaboTKy peKMUMOB pabOThl, KOHTPOJIb IIPOEKTHHIX IIapaMeTPOB PA0OTH U UCITBITAHUS
o0opymoBaHus CBsI3H, 0OecreueHre COOTBETCTBUS TEXHUUYECKHUX [TapaMeTPOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /WU UX COCTABIISIOUINAX, YCTAHOBIEHHBIM
3KCIINTyaTalliOHHO-TeXHu4YecKuM HopMmaM (ITK-11)

- Crioco6eH K MTPOBEIeHUI0 PerIaMeHTHBIX Pa00T Ha CETEBHIX YCTPOMCTBAX U MIPOrPaMMHOM
obecreyeHny MHPOKOMMYHUKALIMOHHOU cucteMsl ([TK-15)

- Crioco6eH pa3pabaThiBaTh UMUTAIIMOHHEIE MOLEIM COBPEMEHHBIX IeTePOTeHHBIX CeTe CBSI3U
¥ UCCJIe0BaTh IPUHIUIE PYHKIMOHUPOBAHUS IIMPOKOTO CIIEKTPa TeJIEKOMMYHHUKAITMOHHBIX
TEeXHOJIOTHU 1 TPOoTOKO00B (ITK-38)

CopepxkaHue OUCIUATIIMHEL

P 1. UcTopus BUTHUS CeTel CBI3U HY€e IPEeOIOCHIIOK OIS IOIBIeHNSI KOHIEeIINN
HuartepHeta B 1. UaTEpHET 0 - CTPYKTYpA. TPUINIHOHHEL ™= T 5] TH.
OIeKTPOMarHUTHBIE ¥ MOJIEKYIIIPHBIE HAHOCETH.

PaccmaTpuBaeTcst HCTOPUS PA3BUTUS CETEM CBSI3U M IIPEAIIOCHIIKY 71T BOSHUKHOBEHUS
kKoHLenuuu HTepHeTa Belen. AHanu3upyeTcs npennoxenHas EsponerckuM Cow30M
Knaccudukaims ansg MaTepHeTa Oynyinero B coctaBe: MHTepHeT mionei, UHTepHET Mefina,
HutepHeT ycnyr, UaTepHeT 3Heprun, UHTepHeT Bemeii. [1o Kaxkgoi 13 COCTaBISIOIINX
MIPUBOOSATCS ONPENIeeHus U MePCIeKTHUBL pa3BUTHUSA. PaccMaTprBalOTCS IIPOPHIBHEIE
TEXHOJIOTHUHU [JI TpaxkaaHcKoro obmiectsa B CIIIA. [IporHO3upyeTCs YUCI0 COOOIIeHU N AJis
Pa3UYHbIX CUCTEM CETEH CBSI3U. BBOOUTCSA M aHANIU3UPYETCS MIOHATHAE TPUJIJIMOHHBIX CeTel.
W3y4arwTcsa IPUHLUIE IOCTPOEHUS U HOBHIE 3alaul 110 peaii3alliy JIeTAIIINX CEHCOPHAIX

106




ceteit. [IpuBoguTCS KnaccuUKaIus HAHOCETEH Ha 3JIEKTPOMArHUTHEIE U MOJIEKYIISIPHEIE.
PaccMaTpuBalOTCs BO3MOXKHbBIE BAaPHAHTH pean3alliy HAaHOCEeTeH B TeparepIioBOM Juara3oHe.

Pazpen 2. Ad Hoc unm camoopranu3ywomuecs ceTd. [IpunoxeHns caMOOPraHn3yIIUXCS
ceTeli. BcenmpoHMKAIOINE CEHCOPHBIE CETH KaK TEXHOJIOTHYeCcKas OCHOBA BHEIPEHUS
koHnenuuu UuTepHeTa Bemen.. KnacTepuaaliyis CEHCOPHLIX CETEH U OCHOBHBIE METOIIBI
KJIacTepU3alliuy, BKII0Yas 0Monono0HbIe anropuTMel.. OcCOOEHHOCTH ceTeBoM 6e30MacHOCTH B

CEHCOPHHIX CEeTHX.
PaccmaTpuBaloTCs olpefieieHre ¥ IPUHIUIIE TIOCTPOEHUS CAMOOPTaHU3YIOUINXCS CETEH.

AHanu3upyoTcs Haubonee U3BECTHHIE IPUITOKEHUS CAMOOPTaHU3YIOIIUXCS U
BCEIIPOHUKAIOIINX CEHCOPHBIX ceTed. M3yuaeTcs KitacTepu3alus CeHCOPHBIX CETEN.
PaccMaTpuBalOTCSl ¥ aHATM3UPYIOTCS HOBHIE aJITOPUTMEI BHIOOPA TOJIOBHOTO Y3/ia B CEHCOPHBIX
CeTsX, B. TOM 4uclie 6uomnomnobHbie. AHANU3UPYIOTCS ¥ CPAaBHUBAIOTCS IIPOTOKOJIBI [JIS
BCEIIPOHUKAIOIIUX CEHCOPHBIX CeTel. AHAIU3UPYIOTCSI 0COOEHHOCTH 00eCIIeYeHUs CEeTEBON
6e30IaCHOCTY ¥ HOBBIE BUBI aTaK B CEHCOPHEBIX CETSX.

Paspen 3. Cetu M2M. Knaccudukanuus cetert M2M 1o Bugam Tpaduka. Momenu ons
OIIOCPEIOBAHHOIO U MICEeBIONEeTePMUHUPOBAHHOIO Tpaduka. I[TyacCOHOBCKHM, CaMOMONO0OHBIN 1

HTUII UCTEHTHBIN T UK. Bnugnue T uka M2M Ha KadecTB KUBAHUS
T UITMOHHEBIX T CBA3U Yh, BU HHBI i Bl VMEHBIITEHUS BIUSHUS T UK
M2M

PaccMaTtpuBaroTCs ceTu MalllMHa-MalinHa M2M 1 NpUHIUITEL UX TOCTpoeHus. [IpoBoguTcs
Knaccudukanus cetert M2M no Bugam Tpaduka. [IpuBoasSTCS MOOENH AJIST OIIOCPENOBAHHOTO U
IICeBAOAETEePMUHNPOBAaHHOTO Tpaduka M2M. U3yuaroTca NOHATUS TyaCCOHOBCKOTO,
caMononoOHOT0 ¥ aHTUIIEPCUCTEHTHOTO TpaduKa. PaccMaTpuBaloTcs MpobieMbl 00CTyKUBaHUS
TpaduKa MallliHa-MallHa B ceTax cucTeM anutenbHou sBostouuu LTE (Long Term Evolution).
H3yygaercs gons u pacnpepnenenue Tpapuka M2M B cmapTdoHax. PaccMaTpuBaloTCs METOIBI
yMeHbIIIeHUS BNUSHUS Tpadruka M2M Ha KauecTBO 00CTyKMBaHUS TPAAUIIMOHHBIX YCITYT CBSI3U
(peub, BUIEO, TaHHLIE).

Paspen 4. UuTennektyanbHele TpaHcnopTHEIE ceTH (MUTC). Ctpykrypa UTC. Ad Hoc cetu ons
TpaHcnopTHHX cpencTB VANET. Apxurtekrtypa ceteli VANET. Ocob6eHHOCTH Ilepenadyu

coobrmenn 6e3onacHocTy yepes cetu VANET.
PaccMaTpuBaloTCst MHTEIIEKTyallbHbIe TpaHCcIoOpTHEE ceT (MTC) Kak KOHBEPTreHTHAs

3BOJTIOLIUST COBPEMEHHBIX TEXHOJIOTUM 6eCcIIpoBOAHOM CBsI3U. M3y4atoTcs 1enu u 3amauu UTC, a
TaKXXe MeTOObl uX JocTtuxkenud. [Ipoussomnutcs knaccudukamnusg Ad Hoc ceteit ans
TPAHCIIOPTHHIX CPEZICTB C TOUKU 3PEeHUS apXUTEKTYpP IOCTpoeHusi. PaccMaTpuBaeTcs
BO3MOKHOCTH ITepefauy Pas3IuYHbLIX BUOOB TpaduKa (peub, BUOeo, HaHHbe) uepe3 cetu VANET,
a TakxXKe WX B3auMOBNusAHMNE. VccremyeTcs BIuSHIE BHEITHUX (aKTOPOB (OKpPYyXKeHUE,
MIJIOTHOCTh TPAHCIIOPTHOTO IIOTOKA) Ha XapaKTEPUCTUKY IlepeaBaeMoro rpaduka.

Paspen 5. OGmayHble CEePBUCH IS MogKIioueHus HTepHeT Benieli. KauecTBO 00CTYKUBaHUS B

CeTSIX CBsI3M 00IIEro MOJbL30BAHKS M HOPMATHBHO-IPaBoBas 6a3a [JIis MPOBEOEHUS H3MEPEHUN.,
PaccMaTpuBalOTCS CyLIECTBYIOIIME 007IaYHbIE CEPBUCH IJIS MTOAKIIIOYeHNST IHTepHeTa Bellei,

HHTepQeNCh B3auMOOEeHCTBYS, TPOTOKOJIE 00OMeHa JaHHbIMU. KauecTBO 00CTyKUBAHUS B CETSX
CBsI3U OOIIEro M0Ib30BaHUS ¥ MX IPUMEHUMOCTh CYIIECTBYIOIINX ITOAXOOO0B IS IIepeaayin
Tpaduka MHTEpHETa Bellel. PaccMaTpuBaeTCss HOPMATHBHO-ITPaBoBast 6a3a [Jisi MPOBENEeHUS
usMepenuu B cetsix Ethernet, WiFi. ZigBee, Bluetooth 1 op. AHanu3upywTCa peKOMeHAalun
Y.1540, Y.1541 u 3GPP.

O61mast TPyA0EMKOCTb OUCIUTITAHEL

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

3auer

Bb1.B.[1B.02.02 TaxmuavHbili HHMepHem u uHmepHem Ha8bIK08

lenu ocBOEHUS OUCLUUIIIUHEL

Lenbro ImpenogaBaHusd JUCIUIIIINHBI «TaKTUIbHBIN I/IHTepHeT U MHTEPHET
HaBBIKOB» ABJIAE€TCA:

OcBoeHue COBPEMEHHEIX KOHIenuui TaKTUIIBHOTO I/IHTepHeTa u I/IHTepHeTa
HaBBIKOB.

MecTo pucuuniavHe B CTpyKType OII1

HucuunnuHa «TakTunbHEIM MHTEpHET U HHTepHeT HaBHIKOB» B1.B.[1B.02.02 aBnseTrcs
OUCIHUIIIMHON IO BHIOOPY YacTu, GopMUPyeMOM ydyacTHHUKaMHu oOpa3oBaTelbHHIX
oTHoueHu# 6moka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HaIlpaBJIEHUIO
«11.03.02 MHGOKOMMYHUKALIMOHHEIE TEXHOJIOTUM U CUCTEMBI CBA3U». HMCXOOHBIU
YpOBEeHb 3HAHUU M YMEHHMU, KOTOPBIMU MOJXKeH o00JlafaTh CTYOEHT, IPUCTYIas K
M3Y4YEeHUIO0 NaHHOU OUCIHUIIIHUHE, ONpeeNnseTCcs U3ydeHueM TaKuxX OUCLUIIIAH, Kak
«BBICOKOCKOPOCTHBIE ONITUUYECKHE CUCTEMBI CBSI3U [JISI TPAQHCIIOPTHHIX CETEH U CEeTeH
poctyna»; «CeTu CBSI3U IATOr0 MOKOJIeHUs (5G)».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

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

- CriocoGHOCTE OCYIIIECTBIIATh MOHTaXK, HAaCTPOUKY, PETYINPOBKY TECTHPOBaHNE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboTkl, KOHTPOJIb IPOEKTHHIX IIapaMeTpPOB PaOOTHL U UCIIBITAHUS
o0opymoBaHus CBsI3U, 0O6ecredeHre COOTBETCTBUS TEXHUUECKUX [TapaMeTPOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /UJIM UX COCTABJIAIOMIAX, YCTAHOBIEHHBIM
3KCIIJlyaTallMOHHO-TexHu4YecKuM HopMmaM (ITK-11)

- Crioco6eH K NTpOBeJeHNI0 peTrlaMeHTHRIX paboT Ha CETEBHIX YCTPOUCTBAX U MIPOrPaMMHOM
obecrieyeHn THHOKOMMYHUKAIIMOHHON cucTeMsl ([TK-15)

- CniocoOeH pa3pabaThBaTh UMUTAIIMOHHEIE MOIENIM COBPEMEHHEIX e TEPOTEHHBIX CETEH CBSI3U
U HCCIIel0BaTh MPUHIUIE QYHKIMOHAPOBAHUS IITMPOKOTO CIIEKTPA TeJIeKOMMYHUKAIMOHHbIX
TEeXHOJIOTHU 1 TPOoTOKO0m0B (ITK-38)

ComepxKaHne OUCIUIIINHEL

Pasnen 1. Beegenue.
HicTopus pa3BUTUS NIPENCTABIEHUN O IPUJIOKEHUSIX CETEH CBSI3U U TPeOOBAHUSAX K CETSM CBSI3U
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Paspmen 2. [Ipunoxenns TaKTUIbHOIO HHTEPHETA

OmnpepneneHre KOHIENUUN TaKTUIBHOTO HHTEPHETA. Pacmmpennue QyHKIUK CETe CBSA3H.
[Tpumeps! MPUIOKEHUN TaKTUILHOIO UHTEPHETA

Paspen 3. TakTUABHLIM HHTEPHET: HOBEIE TPEOOBAHUS K CETSIM CBSI3HU

TpebGoBaHUS K HaJIe2KHOCTH ¥ KPYTOBOM 3ajepxkKe. TpeboBaHMs K KojleKaM. TeXHOJIOTHY CeTel
cBsa3u 5G

Pasmen 4. TakKTUNILHBIN MHTEPHET: KaUeCTBO 00CTyKMBaHUS

Hamenenus B TpeboBanusax K QoS u QoE mist npumoxeHu TaKTUIIBHOTO HTepHeTa.
Pa3paboTka HOBEIX METOHOB OIleHKM KauecCTBa Iepefadu TaKTUIbHOU UHPOpMaIuu

Paspmen 5. UHTepHET HaBLIKOB

HMHTepHET HaBLHIKOB KaK pa3BuTHe KOoHLeNnuui MHTepHeTa Bemiel 1 TakKTUTBHOTO UHTEPHETA.
HoBrle npunoxenus u TpeOOBaHUS K CETH.

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

3aueT

b1.B.1IB.03.01 O6was ¢pusuyeckass no020moeKa

LTenu oCBOEHUS MUCLUIIIAHEL

Llenbio mpenofaBaHus OUCHUIIIUHLL «O0IIas pu3ndecKas MOATOTOBKa» SIBISETCS:
u3ydeHue u GopMupoBaHre GU3NIECKON KYIbTYPEI IUYHOCTU U CIIOCOOHOCTH
HalpaBJIeHHOT0 UCII0Ih30BaHUs Pa3HO0OPa3HEIX CPECTB PU3NYECKON KYIbTYPH,
CIIOPTa ¥ TypH3Ma [IJI COXPAaHEHUS U YKPEIJIEHUS 3[M0POBbs, MCUX0DU3UUECKON
IIOATOTOBKY ¥ CAMOIIOATOTOBKY K OyayIlel KU3HU U IPOoPeCCUOHAIbHON AeITeIbHOCTH.

MecTo pucuuniavHel B CTpykType OII1

Oucnunnuua «OO6mas ¢uauvyeckass moarotroska» B1.B.IB.03.01 saBnsetcs
OUCHUIIIMHON IO BHIOOPY YacTu, GopMUPyeMOM ydyacTHUKaMHu oOpa3oBaTeIbHHIX
oTHoleHu# Omoka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HaIlpaBJIEHUIO
«11.03.02 MHGOKOMMYHUKALIMOHHEIE TEXHOJIOTUM U CUCTEMBI CBA3W». HMCXOOHBIU
ypPOBEeHb 3HAHUU M YMEHHMU, KOTOPHIMU MOJXKeH 00jlaflaTh CTYOEHT, IPUCTYIas K
M3Y4EeHUIO0 NaHHOU OWCIHUIJINHE, ONpefeNnseTcs U3ydeHueM TaKuX OUCLUIIIAH, KakK
«Qusnyeckas KyJnbTypa U CIOPT».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBeH Ha GOpMUPOBaHUE CIIeAYIOMINX KOMIIETeHITUH:
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B cootBeTctBuE ¢ PTOC:

- CriocobeH mognepKuUBaTh NOIKHBIN YPOBEHDb (GU3NUECKOM MTOATOTOBIEHHOCTH IJIS
obecrieyeHus MOTHOLIEHHOM COLIMaIbHOM U IMpodeccroHanbHou aestenbHocTa (YK-7)

CopepxkaHue OUCIUTIINHEL

P 1. MeToguka mpoBeneHus vueOHO-TPEHUPOBOYHOT HATUS
O1ueHKa ABUTraTeIbHOM aKTUBHOCTU U CYTOYHBIX 3HEPreTUYEeCKUX 3aTpaT. ba30BbI KOMIIJIEKC
yIpaxHeHu# obuieit puanmyeckoy MoaroToBKYU. Mcnonb30BaHue MOJBUXKHEIX, CIIOPTUBHAIX UT'D.

Paspen 2. OBnameHne OBUTATEIbHLIMU HaBLHIKAMU ¥ METOOAMU IPOBEIEHUS 3aHITHN 110 001Ien
(Gr3nYecKoy MOOTrOTOBKH.

MeTonguKa CaMOOIIEHKH YPOBHS ¥ IUHAMUKHU OOIIEeH U CllelinaabHOM GU3nIecKon
moaroToBieHHoCcTH. O3HaKOMIEHNE U 00yuyeHue OBUTATeIbHEIM HaBLIKAM Ha 3aHSATUSIX 001ei
(Gbu3MYeCcKOl MOAr0TOBKY. Ba30BkIi KOMIIIEKC YIIpaxKHeHUH 0011el Gpu3ndecKo MOATr0TOBKH.
Pazgen 3. [ToBhIITIeHNE YPOBHS (GDVHKIIMOHAIBHEIX U IBUTATEIBHEIX CIIOCOOHOCTEMH
HaIlpaBIEHHOT0 (OPMUPOBAHUI Ka4eCTB ¥ CBOWCTB TUYHOCTH.

MeTonbl CaMOKOHTPOJIA 3A0POBbs, GU3NYECKOT0 PA3BUTUA U PYHKLIKMOHATIBHON
TIOATOTOBJIEHHOCTH. KOMITJIEKCHOE 3aHsATHE: YIIPaxkKHEeHUS O pa3BUTHUS THOKOCTH,
BHIHOCJIUBOCTH, CUJIBLI, OBICTPOTH ¥ JIOBKOCTH. MICITO/Ib30BaHUE TOJBUKHEIX, CIIOPTUBHBIX UT'D.
Pazgen 4. OBnameHyue MeTOOaMy ¥ ciocob6aMy GU3KYIbTYPHO-CIIOPTUBHOM NeITeIbHOCTH.
CpencTBa 1 MEeTOABI MBILLIEYHOX pejlaKCalldy B CIIOPTe. MeTOoAbl CIOPTABHOM TPEHUPOBKHU.
KomImekcHOe 3aHsATHE: YIIPaXKHEHUS [JIST Pa3BUTHUS OCHOBHBEIX (PU3NUYECKUX KaueCTB.

Pazgen 5. HanpaBneHHOe pa3BUTHE OCHOBHEIX (DM3NYECKUX KauyeCTB. [I0ATOTOBKA K coavye
HopMaTuBOB I'TO.

MeTonuKM CaMOCTOSITEJTbHOT'O OCBOEHUS OTHEJIbHEIX 3JIEMEHTOB PO eCCUOHATBHO-TTPUKIaHON
¢usudeckou nmoarotosku (ITI1OIT). KoMmniekcHoe 3aHATHE: YIPaXKHEHUS I Pa3BUTUS
OCHOBHBIX ()M3MYECKUX KaueCTB. [IoAr0TOBKA K BHITIOJTHEHUIO TECTOBBIX UCIIBITAHUM U CHade
HopMaTuBoB ['TO.

P [Ipu TeHHe ONBITa TPAKTUYECKOH NesaTeIbHOCTH, IIOBHIIIEHNS BHS
(QyHKITMOHATBHBIX ¥ OBUTATEIBHBIX CIIOCOOHOCTEMH.

KommnekcHoe 3aHATHE: YIIPaXKHEHUS AJIS Pa3BUTUSA OCHOBHBIX (M3MUYECKHX KaUeCTB.
Hicnonb30BaHKe MOOBUKHBIX, CIIOPTUBHBIX UTDP.

OO11ast TPYAO0EMKOCTD OUCHIUTIIUHEL
328 gac(oB),
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.[IB.03.02 AdanmauuoHHas (pu3duueckasi no020moeKa

Llenu 0CBOEHMS TUCHUIIINHEL

Llemnbto IpenogaBaHusd JUCITUITIIINHBI «ApanTanoHHas (1)I/I3I/I‘-IeCKa${ IIOATOTOBKaA»
ABIIAETCA:
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MaKCHMAaJIbBHO BOSMOZKHO€ Pa3BHUTHE JKHU3HECTIOCOOHOCTH YeJI0BeKa, HMemero
OTKJIOHEHHSA B COCTOSAHHHN 300POBLA U obecrieyeHne OITUMAIbHOTO pexunMa
d)YHKLII/IOHI/IpOBaHI/IH OBUTaTEIbHBIX BO3MOXKHOCTEH, OYXOBHEIX CUJI, UX TAPMOHHN3AIINIO
OJIs1 CaMOpealIn3allii B Ka4eCTBE€ COLIUAIbHO U MHONBUAYAJIbHO 3HAYHUMOT' O cy61:eKTa.

MecTo gucuunIrHLL B CTPyKType OI1

IMucuunnuHa «AganTtairoHHas ¢u3ndeckas mourotoBka» Bb1.B.J[1B.03.02 sBnsercs
OUCIHUIIIMHON IO BREIOOPY YacTu, GOpMUPYEeMOM ydyacTHUKAMM 0Opa30BaTeIbHHIX
oTHolIeHuY 6moka 1 y4yeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa II0 HallpaBJIEHUIO
«11.03.02 MHGDOKOMMYHUKAIMOHHEIE TEXHOJIOTUM U CUCTEMBI CBA3U». MCXOOHBIN
ypOBEHb 3HAHUU W YMEHHMU, KOTOPHIMU MOJXKeH o0lafaTh CTYOEHT, IPUCTyIas K
M3Y4YEHUIO0 NaHHOW OMCLUIIIMHEL, ONMpenesisieTcd U3y4YeHHeM TaKuxX OUCIUIIINH, KakK
«®uanyeckas KyabTypa U CIIOPT».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

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

- Crioco6eH nonepKrUBaTh NOIKHBIN YPOBEHD (GU3NUECKOI TIOATOTOBIEHHOCTH IJIS
obecreyeHusI TIOJTHOLIEHHOH COIMaIbHOM U ImpodeccroHanbHOM nestenbHoCcTH (YK-7)

CopepxkKaHue OUCLUIIIUHEL

Pasgen 1. MeToguKa npoBegeHNs y4eOHO-TPeHUPOBOYHOTQ 3aHATHS.
OuleHka ABUTATENIbHOM aKTUBHOCTU U CYTOUHBIX 9HEPTreTUYeCKUX 3aTpaT. ba30oBbiil KOMIIIEKC

yIpaxHeHu# o61ieir pu3n4ecKoi MIOATOTOBKH.

Paspen 2. OBnameHne OBUTAaTENbHLIMYU HaBLHIKAaMU ¥ METOOAMU IPOBEIEeHUS 3aHATHN 110 0011el
(bu3nyeckoy IOOTrOTOBKE.

MeTonuKa caMOOIIEHKY YPOBHS ¥ IUHAMUKU OOIEel U ClienuaabHOM GU3ndecKon
MOATOTOBIEHHOCTH. O3HAKOMIIeHNE ¥ 00y4eHre OBUTATEIbHEIM HaBbIKaM, Ha 3aHATHUSX 00IIei
bu3nyecKoy MOAroTOBKY. Ba30BhIi KOMITIEKC yIIpaxkHeHu! 001ei Gru3nyecKoi MOArOTOBKHY.
P [ToBHILIIEHN BHSI QYHKIMOHANLHLIX U IBUTATENIbHBIX CII HOCTel
HalpaBIeHHOT MHPOBaHHUS KaYeCTB ¥ CBOMCTB TUYHOCTH

MeTonr! caMOKOHTPOJISA 3L0POBbS, (GU3UUECKOT0 Pa3BUTUSA U QYHKLIKMOHAILHON
MIOATOTOBJIEHHOCTU. KOMITTIEKCHOE 3aHsATHE: YIPaXKHEeHUS OJ1s1 Pa3BUTUS TUOKOCTH,
BHIHOCJIMUBOCTH (afganTuBHBEIE POPMEI), CUIIEL (aganTUBHEIE POPMEL), OBICTPOTH ¥ JIOBKOCTH.
Hcnonb30BaHue OABUKHEBIX, CIIOPTUBHBIX UT'P (10 YIPOILIEHHLIM IIpaBUjIaM).

Paspmen 4. OBnameHre MeTOOaMu U crocofaMy QU3KYIbTYPHO-CIOPTUBHON OeSITETbHOCTH.
CpepncTBa ¥ METOIBI MBIIIIEYHOM PelakKCalldy B CIIOpTe. MeTOObl CIIOPTHBHOKW TPEHUPOBK.
KommnekcHoe 3aHATHE: YIIPaXKHEHUS AJIS Pa3BUTHSA OCHOBHBIX (PM3UYECKUX KaueCTB
(ampanTuBHBIE (OPMHI).

Paspen 5. Pa3BuTre U3nMYeCKUX KaYeCTB U COBEPIIEHCTBOBaAHYE KOOPIUHAIMOHHEIX
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CIIOCOOHOCTEH.

MeTonuKy CaMOCTOSITEIIbHOT'0 OCBOEHHUS OTHEJIbHEIX 3JIEMEHTOB PO eCCHOHAIBHO-TPUKIIaTHON
bu3nyecKoy MoAroToBKy. KoMmnnekcHoe 3aHsATHE: YIIPaXKHEeHUs 71 Pa3BUTUSI OCHOBHBIX
(bu3nvecKnx KauyecTB (aganTuBHBIE (GOPMEI). MCIIOIb30BaHNE TTOABUXKHBIX, CIIOPTUBHEIX UTP
(amanTuBHBIE (popMbl). [TIOATOTOBKA K BBHIIIOJIHEHUIO TECTOBLIX UCIIBITAHUM, JOCTYIIHBIX I10
MEeOULIIMHCKUM ITI0KA3aHUSIM.

Pasmen 6. HQI/IO6QGT8HI/I8 OIIBITa HQ&KTH‘-IGCKOﬁ OeATENIbHOCTH, ITOBEIMIEHWE YDOBHA
Li)yHKHI/IOHaHBHBIX W IBUT'ATEITbHBIX CITIOCOOHOCTEN.

KommekcHoe 3aHsTHeE: YIIpaXKHEHUS [/ Pa3BUTHS OCHOBHBIX (HU3WUYECKUX KauyeCTB
(amanTtuBHBIE (HOpMEI). HclIoMb30BaHKe TIOOBUKHBIX, CIIOPTUBHBIX UTD (T10 YIIPOIIEHHBIM
IpaBuUIam).

OO61masi TPYyIOEeMKOCTb TUCIUIITAHEL
328 gac(oB),
®opma TPOMEKYTOYHOM aTTECTALIUU

3auger

b1.B.[1B.03.03 Cekuuu no eudam cnopma

ITenu oCBOEHUST MUCLUIIIAHEL

Llenpio mpenofgaBaHus OUCHUIINIUHEL « CEKIIMU 10 BAaM CIIOPTa» SIBISETCS:
[enbio mpenofgaBaHus OUCIUIIIUHBEL «DJIEKTUBHBIE OUCIUTIIMHEL 10
(dbusmyeckou KynbType u crnopty (CeKuuu 1o BUAAM CIIOPTa)» SABASETCA H3y4eHUe U
dbopmupoBaHue PU3NYECKOU KyIbTYPH TUYHOCTUA U CIIOCOOHOCTU HAIMPaBI€HHOTO
MCII0Tb30BaHMUs Pa3HO00pa3HbIX CPECTB (GHU3UYECKOM KYNIbTYPHI, CIIOPTa U TypU3Ma
[JIS1 COXpaHEeHUs U YKPEeIJIeHUs 3[0PO0Bbs, ICUX0(PU3NIECKOU TOATOTOBKU U
CaMOTIOATOTOBKHY K Oymyiled XXKU3HU U MpodhecCroHaIbHOM eI TeTbHOCTH.

MecTo pucuuniavHel B CTpykType OII1

Hucuunnuaa «Ceknuu mo Bupam cunopTta» b1.B.J[1B.03.03 gBnsgeTcs OUCHUNIUHOU I10
BEIOODPY "acTu, popMUpyeMoil ydacTHHKaMHM 00pa30BaTeJIbHEIX OTHOIIEHUU 6roka 1
yueOHOTO TMJlaHAa NOATOTOBKM OaKajlaBpuaTa 0 HampaBiaeHH0 «11.03.02
NHpOKOMMYHUKAIIMOHHLIE TEXHOJIOTUM U CUCTEMEI CBI3U». MCXOOHBIM YPOBEHb 3HAHUU
U YMeHWH, KOTOPHIMH [0JIKeH 00/1amaTh CTYIeHT, IPUCTyIas K U3YYeHUI0 JaHHOU
OUCIUIIINHEL, ONpefenseTcsa WU3y4YeHHeM TaKuxX OUCHUNNNH, Kak «Pusmyeckas
KyJIbTypa U CIIOPT».

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

- Crioco6eH moaepKuUBaTh NOIKHBIN YPOBEHD (GU3NUECKOM TOATOTOBIEHHOCTH IJIS
obecredyeHus IOJTHOLIEHHON COIIMaIbHOM U mpodecCroHaIbHOU nestenbHoCcTH (YK-7)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. MeToguKa npoBegeHNs: y4eOHO-TPeHNPOBOYHOT 0 3aHATHS.
OmueHKa [IBUTraTeJIbHOM aKTUBHOCTU U CYTOYHBIX S9HEPTeTUYEeCKUX 3aTpaT. KoMmiekcHoe

3aHATHE: YIIPDAKHEHUA OJIs1 PA3BUTUA TI/I6KOCTI/I, BEIHOCJIMBOCTH, CHIJIBI, 6bICTpOTbI " JIOBKOCTH.

Pasmen 2. OBnameHue OBUTaTeNbHEIMUA HABLHIKAMY, TEXHUYECKUMU IIpyueMaMy, I/IHHI/IBI/IﬂyaHBHOf/’I

U T'PYIINOBOM TaKTUKY B M30paHHOM BHUIIE CIOPTA.
MeTonguKa caMOOIIEHKY YPOBHS ¥ IUHAMHUKH OOIIEeH U ClielaabHOM GU3ndecKon

moparoTosieHHoCcTH. O3HaKOMJIEHNE U 00ydyeHue JBUTaTeIbHEIM HaBbIKaM, TEXHUUYECKIUMU
IpreMaMy B ©30paHHOM BUfe CIopTa. KOMIIJIeKCHOe 3aHATHE: YIIPaKHEHUS AJIST Pa3BUTHSA
OCHOBHBIX (PM3MYECKUX KAUeCTB.

Paspen 3. [ToBuIllIeHNE YPOBHS GVHKITMOHAIBHBIX W IBUTATEILHLIX CIIOCOOHOCTEN
HampaBlIeHHOTr0o GOPMUPOBaHUS KAYeCTB M CBOMCTB TUYHOCTH.

MeTonbl CAaMOKOHTPOJIS 3M0POBbS, GU3NYECKOT0 PA3BUTHS U PYHKIMOHATBHOMN
MIOITOTOBJIEHHOCTH. KOMIT/IEKCHOE 3aHSTHE: YIPAaXKHEeHUS OIS Pa3BUTHUS THOKOCTH,
BHIHOCJTUBOCTH, CHJIbI, OBICTPOTHI ¥ JIOBKOCTH. MICIIO/Tb30BaHME MTONBUKHAIX, CIIOPTUBHEIX UT'P.
P 4, OB HUe MeTOIaMH U CII MU QU3KYIIbTYPHO-CIIOPTUBHOM NEeATEeTbHOCTU
CpefcTBa ¥ METOOBI MBIIIIEYHOW pelaKCallii B CIIOPTE. MeTOObl CIOPTUBHOM TPEHUPOBKH.
KommnekcHoe 3aHsATHe: YIpaXKHeHUs OIS Pa3BUTUS OCHOBHBIX (PM3UYECKUX KauyeCTB B
n30paHHOM BUJIE CIIOPTA.

P HamnpaBneHH BUTHE OCHOBHBIX (PM3NYECKNX Ka4eCTB U COBEPIIEHCTBOBAHU

K VHAITMOHHEIX CII HOCTEH

MeTonuKM CaMOCTOSITEJIBHOT'O OCBOEHUS OTAEJIbHEIX 3JIEMEHTOB PO eCCHOHATbHO-TPUKIagHON
(Gbu3nYecKor MOAroTOBKU. KOMIIEKCHOE 3aHATHE: YIIPaKHEHUS [JI Pa3BUTUS OCHOBHBIX
bu3rYecKnx KauecTB B u30paHHOM Bufe cropTa (I'mpeBoi criopT, ATieTudecKasi TMMHACTHUKA,
CoopTuBHBEIE UTPH, ['peOHOM CIIOPT).

Paspen 6. [TpnoOpeTeHne ONbITa TPAKTUYECKON NeITeIbHOCTH, TIOBHIIIEeHNS YPOBHS
(QyHKIIMOHATBHEIX U IBUTATEIbHBIX CIIOCOOHOCTEM.

[TpakTuKa NpoBeOeHNUST COPEBHOBAHMY 110 Pa3IMYHEIM BUaM CIIOpPTa. 3aHATHUS Pa3IuYHEIMU
BHUJaMHM CIIOpTa.

OO61mast TPYA0EeMKOCTD TUCITUIIINHEL
328 ygac(oB),
dopMa MpoMexKyTOYHOM aTTeCTalluu

3aueT
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3. AHHOTAIIMHA MPOrpaMM IMPAKTHK

npou3eodcmeerHoll b52.B.01.01(I1) Texnonozuueckas (NpoeKmMHO-MexHO/102Uu4eCcKadsi)
npakmuka

Llenu mpoBeneHUs MPaKTUKU

Llenbio IpoBefeHNs MPAaKTUKKN «TeXHOIOoTu4YecKas (MPOEeKTHO-TEXHOJIOTHYEeCKast)
IIpaKTUKa» SBISETCS: 3aKpeIlyieHre U yriybjieHrue TeOPpeTUYeCKUX 3HaHUM;
dbopMupoBaHUe U pa3BUTHE MPO(YeCcCHOHATbHLIX 3HAHUM; TPHOOpPeTeHre MPAaKTHYEeCKUX
HaBLIKOB; HOPMUPOBaHNE KOMIIETEHINM, a TaK¥XKe MPHUoOpeTeHNe OIbITa
CaMOCTOSITEIbHOM MPOoGheCCHOHAIbHON ¥ HAYYHOHN NesTeIbHOCTH, HeOOXOMUMBIX [IJIs
mocjenymolilen MpodeccuoHanbHON OeATEeTbHOCTH.

B xome IIPOX0ZXKIOEeHU A HpOI/ISBOJICTBeHHOfI IMIPAKTHUKU CTYOEHTEI 3HAKOMATCA C
O60pYI[OBaHI/IeM, TEXHOJIOTUYEeCKHNMHU IIPOIIeCCaMu U OpFaHH3aHHeﬁ IIPONU3BOACTBa
COBPEMEHHBIX HpeJIHpI/If[TI/Iﬁ BEITTYCKAIOIMUX OIITHUKO-3JIEKTPOHHOE 060pYJIOBaHI/Ie, OJIs1
HapoOgHOT O X0341CTBa, MaCCUBHOE U aKTUBHOE OGOpYJIOBaHI/Ie OJIs1 OITUYECKUX CeTen
CBsI3H, 3dHUMAIOIIUXCSA ITPOEKTUPOBaHKMEM, CTPOUTEJILCTBOM U aKcnnyaTanHeﬁ
BOJIOKOHHO-OIITUYECKHUX CUCTEM U CETEU CBSA3H.

9Ta Lesb JOCTUTAETCS IIyTEM PelleHud cleayomux(en) 3agad(u):

- 3aKpelJieHre Ha MpaKTHUKe 3HaHUM ¥ YMEeHU, TOJTy4eHHBIX B IIPOIlecce
TEOPETUYECKOro 00yueHus;
- pa3BuTHE NpodeCcChOHaNIbHBIX HaBLIKOB;
- O3HaKOMJIeHHe C 00IIel XxapaKTePUCTUKOM 00beKTa MPaKTUKYU U IIpaBUIaMu
TEeXHUKU 0€30I1acHOCTH;
SauaanH IIPAKTHUKU TaKZXKe ABJIAIOTCA: Pa3BUTHE HABLEIKOB JleJ'IOBOfI
KOMMYHHKaIIMK; OBJIaA€HUE CTYJEHTaMK OCHOBAMHU I/IHHOBaHI/IOHHOfI
OeATeJIbHOCTH; CI)OpMI/IpOBaHI/Ie y'MeHI/II;I IIPHHUMATh CaMOCTOSITEJIbHEIE PEITEHNA Ha
KOHKPETHLIX Y94aCTKaX pa60T1>1 B PE€AJIbHBIX ITPOM3BOACTBEHHLIX YCIIOBUAX.

MecTo npakTuku B CTpyKType Ol

«Texnomornuyeckasi (IpOEKTHO-TeXHONIOrn4Yeckas) npaktuka» b2.B.01.01(IT) Bxomut B
610K 2 y4eOHOro mjiaHa, KOTOPEIM OTHOCHUTCS K 4acTH, GOpPMUDPYEMOU y4aCTHUKaAMU
oOpa3oBaTeNbHHIX OTHOIIEHUHN, U SIBASETCS 00s3aTeIbHOM COCTAaBHOM YaCThIO
o0pa30BaTelbHOM IMporpaMMhl 110 HamnpaBneHuio «11.03.02 UHpoKOMMyHUKAIMOHHbBIE
TEXHOJIOTUU ¥ CUCTEMBI CBSI3U».

«TexHomornyeckas (l'IpOGKTHO-TeXHOJ'IOI"I/I‘-IeCKaH) IIPaKTHKa» OIIMPAETCAd Ha 3HAaHHUA
IIOJIYYEeHHEIE€ IIPDU W3YYEHHHU IPENIIEeCTBYIOMNX OJUCOUIIIINH, a TaKXKe€ Ha 3HAHUA U
IIPaKTHYECKHUE HABLBIKK, IIOJIYYEHHEBIEC IIDU TIPOXOXIOEHHUHU HpaKTI/IK(I/I)
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«O3HaKOMHUTENbHAS IIpakKTHUKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

B npouecce nmpoxoxXaeHus IPaKTUKU CTyIAEHT GOpMUPYET U AEMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUHU:

- Crioco6GeH OCyIIeCTBISATh MOHTaXK, Ha/lafIKy, HACTPOUKY, PETYIUPOBKY, OILITHYIO ITPOBEPKY
paboTOCIIOCOOHOCTH, UCIIBITAHUS ¥ CAAYy B 9KCIUIyaTalluio COOPYXKEHUW, CPEICTB U
obopymoBanus cereit (ITK-8)

- Crioco6GeH OCyIIeCTBISATh Pa3BUTHE TPAHCIIOPTHBIX CETeM U ceTell mepegaun JaHHBIX, BKI0OYast
CeTH Paiuof0CTyIa, CIIyTHUKOBRIX CHCTEM, KOMMYTAllMOHHBIX ITOACUCTEM U CETEBHIX IIJTAaTGOpM
(TTIK-9)

- Crioco6eH K c6opy, 00paboTKe, pacipeeneHnio U KOHTPOJIIO BEITOTHEHUS 3asBOK Ha
TEXTIOANEePKKY 000pyHOBaHUS C IIOMOIIbI0 UHPOKOMMYHUKAIIMOHHBIX CUCTEM U 6a3 JaHHBIX
(TTK-10)

- CriocoGHOCTE OCYIIECTBIIAThE MOHTAXK, HACTPOUKY, PETYIUPOBKY TECTUPOBaHUE 000PYIOBaHUS,
0TpaboTKy pekuMOB paboThl, KOHTPOJIb IIPOEKTHHIX ITapaMeTPOB PaO0THl U UCIIBITAHUS
o0opymoBaHus CBsI3U, 0OecrieueHre COOTBETCTBUS TEXHUUECKUX [TapaMeTPOB
MH()OKOMMYHUKALMOHHBIX CUCTEM U /MJIM UX COCTABJISIONIAX, YCTAHOBIEHHBIM
3KCIIJlyaTalliOHHO-TeXHUu4YeCKuM HopMmaM (ITK-11)

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

- Cnoco0eH K agMUHUCTPHUPOBAHHUIO IIPOIlecca OLIeHKHU IIPOU3BOOUTEIbHOCTH ¥ KOHTPOJIS
HCII0Tb30BaHUS ¥ TPOU3BOOUTENILHOCTH CETEBHIX YCTPOMCTB, IPOTPAaMMHOTO 00ecredeHnst
MH(POPMaLXOHHO-KOMMYHUKAIIMOHHOM cucTeMHl (ITK-13)

- Crioco6eH K aiMUHUCTPUPOBAHHUIO CpefiCTB o0eciieueHrst 6€301MaCHOCTH yaJIeHHOTO IOCTyIIa
(omepallOHHBIX CUCTEM U CIIeIMaIu3upPOBaHHEIX MPOTOKOJ0B) (ITK-14)

- Crioco6eH K MTpOBeeHNI0 PeTrlaMeHTHBIX paboT Ha CETEBBIX YCTPOMCTBAX U MIPOrPaMMHOM
obecreyeHn THHOKOMMYHUKAIIMOHHON cucTeMsbl (ITK-15)

- Crioco6GeH IPOBOUTH PacYeTHl 10 TPOEKTY CeTel, COOPYKEHUM U CPENCTB
MH()OKOMMYHUKAIIWM B COOTBETCTBUY C TEXHUYECKHUM 3aflaHUEM C MCII0JIb30BAHUEM KakK
CTaHOAPTHBEIX METOMOB, IIPHEMOB M CPE[ICTB aBTOMATH3AINH IIPOEKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3[aBaeMhbIX OPUTHUHAIbHBIX TporpamMM (ITK-22)

- Crioco6GeH OCyIIeCTBISATh IIOATOTOBKY THUIIOBHIX TEXHUYECKUX ITPOEKTOB U IIEPBUYHBIN
KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX TPOEKTOB ¥ TEXHUYECKOW JOKYMEHTAlluu Ha
pasnuyHble HHPOKOMMYHUKAIMOHHBIE 00BEKTH HAllMOHATBHBIM U MeXKOYHapPOOHEIM
CTaHapTaM U TexHu4YecKuM periameHnTam (I1K-23)

- Crioco6GeH K OpraHu3aluy 1 MPaKTUYeCKOMY OCYIIECTBIIEHUIO CTPOUTEILCTBA IMHENHBIX
ONITUYECKHUX U 3JIEKTPUUECKUX TPAKTOB TPAHCIIOPTHBIX CETEH CBS3U M CETeM [OCTYIa, BKIIo4as
TEeXHOJIOTHY IPOKJIA[KK ¥ MOHTaXa ONTUYECKUX U IJIEKTPUUECKUX Kabesel, KOHTPOJIbHEIE
“3MepeHus, IpueMocnaToYHble ucnbtTauus (ITK-27)

- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHUE (9KCIIJTyaTalluio), BKI04Yasi OXpaHHbIe
MEepPONPHUITHS, IPOohUTaKTHYECKHEe ¥ aBapUIHbBIe H3MEPEeHUSs, a TaKKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONITHYECKUX U IJIEKTPHUYECKUX TPAKTOB TPAHCIOPTHHIX
ceTell CcBA3U U ceTen goctymna ([1K-28)

- Crioco6eH K MPOEKTHPOBaHUI0, CTPOUTENBCTBY U SKCIIIyaTallid CTPYKTYPUPOBAHHBIX
KabeJIbHBIX CUCTEM IJIsI JIOKAIbHBEIX CeTEeH CBSI3M, COBMEIAIONINX ONTUYECKHE U IJIEKTPUYECKUe
koMnoHeHTH ([TK-29)
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- Crmoco06eH K BEHIOOPY ¥ CPAaBHUTENTLHOMY aHANTKU3y BapUaHTOB MPOEKTUPOBAHUS TMHEHHBIX
ONITUYECKUX U 3JIEKTPUUYECKUX TPAKTOB TPAHCIIOPTHRIX CETEH CBSI3W U CETeH MOCTyIa, BKITI0Yast
M3bICKaTEeNTbCKUe paboTrl, BEIOOP Kabesis, TacCCUBHOTO M aKTHBHOT'O CETEBOT0 060PYyAOBaHUS, K
OpraHM3alldy COTJIAaCOBAHMS IIPOEKTHEIX PEIIeHUH C 3aMHTePeCOBAaHHEIMU opranu3anusmu (ITK-
36)

CopepxkaHue PaKTUKU

Paspen 1. ®opMupoBaHWe UHOVBUAYAIBHOIO 3aaHUs U IJIaHWPOBAHME 3TAIl0B IPOX0KIEHUS

IPOM3BOINCTBEHHON MPAKTUKHU
Brimaua cTymeHTaM HallpaBleHW Ha IPAKTHUKY U UHOWBUAyaIbHBEIX 3a/laHUN.

Opranu3alliOHHEIE BOIIPOCH 0(POPMIIEHUS Ha MPeANPUITUH, SBIsSoNleMcs 0a301 MPaKTUKMY.
[TpoBepmeHue UHCTPYKTaxXka 10 OXpaHe Tpy[a U TeXHUKe 0e30IacHOCTH. Pacripenenenue
HalpaBJIEHHBIX Ha MIPEANPUSATHE CTyIeHTOB 110 pabo4yuM MecTaM.

Pa3pen 2. 3HaKOMCTBO CO CTPYKTYDPOY NPEOIPUATHAS U HOPMATUBHO-IIPaBOBOU NOKYMeHTAallen
O3HakKOMJIeHHE CTYIEHTOB CO CTPYKTYPOH, pexkKuMoM paboThl, popMoii opraHu3aluy Tpyna u
TIpaBUJIaMU BHYTPEHHET0 pacIiopsaKa MPeAnpusaTuil, SBISIOUINXCS 6a30# TPAKTUKH.
Ha3HaueHue pykoBoguTesnen oT mpeanpusaTuii. CornacoBaHue ¢ pyKOBOOUTEIIMU
WHAVBUAYAIbHOTO 3aflaHusd, Lieflel ¥ 3afayd nIpakTuku. O3HaKOMJIEHKE C JeHCTBYIOIIen
HOPMAaTHBHOM HOKyYMEHTAaIlel, periaMeHTupyouei paboTy B 061acTi mpodeccroHamIbHOM
OesiTEJIbHOCTH.

P BrinonHeHV e NHOVBU bHBIX HUN

H3yyeHne METOOOB pacueTa, KOHCTPYUPOBaHUS, U3TOTOBJIEHUS U UCIIBITAHUY BBHIITYCKaeMOU
mpoxpykuuu. OCBOEHHEe MCII0JIb3yeMOT0 Ha IIPEeANPUSTUY ITPOU3BOACTBEHHOI'0 000PyOOBaHUS U
arnmapaTypsl, U3MEPUTEIbHBIX TPUOOPOB, BEIYKUCIIUTEIPHON TEXHUKHU. YUacTHe B paboTax
CBSI3aHHBIX C ITPOU3BOACTBOM IIPOAYKIINY, TEXHUYECKUM 00CTyKUBaHMEM ITPOU3BOACTBEHHOTO
o0opymoBaHusI, CUCTEM TlepefayH, XpaHeHus 1 06paboTKu uHGOpMaIuy. Y4acTue B Hay4HO-
HCCJIeO0BATEIbCKUX M IPOEKTHRIX paboTax IpeanpusThs. 3anoJHeHne THEBHUKOB ITPAKTHKH.
Paspen 4. [ToaroToBKka 0TYETHOU JOKYMEHTAIUU

AHanu3 pe3yNbTaTOB BHIIOTHEHNS NHOUBUAYANIbHEIX 3afgaHuii. OpopmieHne oT4eTa 0
MIPOXOXKOEeHUM MPaKTUKK. [IoATOTOBKA K cOade 3a4era.

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

3auer

npouzeodcmeenHoli 52.B.01.02(I1) IIpoekmHo-ucciedoeame 1bCKas NpaKkmuka

Llenu mpoBeneHUs MPaKTUKU

Llenpio TpoBemeHus MTPAaKTUKHU «I[IpOEKTHO-KCCIeN0BaTeIbCKAs MPAaKTUKa»
SIBJISIETCS: 3aKPeIyIeHne U yriy0ieHre TeOPeTUYEeCKUX 3HAHWM; POPMUPOBAHUE U
Pas3BUTHE IPOPECCHOHANBHEIX 3HAHUH; TPHOOPETEeHNE MPAKTUUYECKUX HABEIKOB;
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dhopMHUpoOBaHNE KOMIIETEHINM, a TaKXKe MPuoOpeTeHre OIbITa CAMOCTOSTEIbHOMN
npodeccroHambHOM ¥ HayYHOU OesITeIbHOCTH, He0OXOOUMBIX /IS TIOCITIeTyIoIe
podeCcCuoHaTbHOM OesATeIbHOCTH.

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

- 3aKpeIjieHre Ha IIpaKTUKe 3HaHUU U YMEHUH, TTOJTy4eHHbIX B IIPOLIECCe
TEOPEeTUYECKOro 00y4eHus;
- pa3BuUTHE NPOoPecCcCruoHaNbHLIX HAaBLIKOB;
- O3HAKOMJIeHHUe C 001Iel XxapaKTepUCTUKOW 00beKTa MPAKTUKH U IIpaBUIaMU
TeXHUKHU 0e30I1acHOCTY;
3a;1aan1/I IIPAKTHUKHU TaKXKe SABJIAIOTCA: Pa3BUTHE HAaBEIKOB HeHOBOﬁ
KOMMYHHUKaIIMM; OBJIaieHUEe CTYyJEHTaMK OCHOBaMHU HHHOB&HHOHHOﬁ OesaATeJIbHOCTH;
dbopMuUpoBaHNEe YMEHUM IPUHAMATh CaMOCTOSTEIbHbIE PELIeHUSI Ha KOHKPETHHIX
yY4acCTKaX paﬁoTBI B Pe€aJIbHBIX ITPOM3BOACTBEHHEBIX YCIIOBUAX.

MecTo npakTuku B CTpyKType OI1

«ITpoekTHO-UcCcnenoBaTenbckas npaktuka» 62.B.01.02(I1) Bxogut B 010K 2 y4eGHOTO
IJlaHa, KOTOPBIM OTHOCUTCS K YacTu, popMupyeMol y4yacTHUKaMu 00pa30BaTeIbHBIX
OTHOINEHUU, U $SBISIETCS 0053aTeNbHOW COCTABHOM YacCThi0 00pa3oBaTeIbHOMU
nporpaMMel mo HampaBieHHO «11.03.02 MHPOKOMMYHUKaALMOHHEE TEXHOIOTUU U
CHUCTEMBI CBSI3U».

«ITpoeKTHO-KUCCIeqoBaTeNbCKas MPaKTUKa» ONMMPAETCS Ha 3HAHUS IOJIYYEHHBIE MPU
M3y4eHUN MPeIIeCTBYIOMNX OUCLUTIINH, a TakKXKe Ha 3HaHUS U MPaKTU4YeCKHUe HaBBhIKHU,
NONIy4YeHHBIe TPHU MPOXOXAeHUUM MNpakTuk(u) «O3HAKOMHUTENbHAS
npakTuka»; «TexHonoruyeckas (MIpOEKTHO-TEXHOJIOTHYECKas) MpPaKTUKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporiecce mpoxoxkaeHUs MPAKTUKY CTYOEHT GOPMUPYET U NTEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cnoco0eH TPOBOJIUTH PACUETHI TI0 IIPOEKTY CETeM, COOPYKEHUM U CPENICTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHMYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHOAPTHBIX METOMOB, IPUEMOB ¥ CPEIOCTB aBTOMAaTHU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJIBHO CO3[JaBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

- Cioco0eH OCYIIECTBISATE IMOATOTOBKY TUIIOBEIX TEXHUYECKUX ITPOEKTOB U TIEPBUYHBIH
KOHTPOJIb COOTBETCTBUS Pa3pabaThBAEMEIX ITPOEKTOB U TEXHUYECKOW JOKYMEHTAIIUX Ha
pa3nuyHble "HGOKOMMYHUKAIIMOHHBIE 00BbEKTHl HAllMOHAIbHBIM U MEeXKIyHAPOOHBIM
CTaHapTaM U TexHu4YecKuM pernameHTam (I1K-23)
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- Crioco6eH MIaHUPOBATh U MTPOBOIUTD 3KCIIEPUMEHTAIbHBIE UCCIIENOBaHUS
MH(POKOMMYHUKAIIMOHHBIX YCTPOMCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHKIX Ha MPUHIUIIAX
3JIEKTPO- U ONTOTEXHUKH, 3JIEKTPOHUKH, HOTOHUKY U onTouHpopmaTuku (ITK-26)

- Crioco6GeH oCyIIecTBIATh 000CHOBAHHBIN BLIOOD ¥ aHANIM3 MaTepPHasioB, KOMIIOHEHTOB U
YCTPOUCTB [IJIsI CUCTEM TEJIEKOMMYHUKAIINH, BK/TI0Uast KOMIIOHEHTHI ¥ YCTPOMCTBA, OCHOBAHHEIE
Ha npuHnunax Goronuku u ontornHbopMatukru (I1K-33)

- Crioco6eH K BHIOOPY ¥ aHAMU3y CTPYKTYPHBIX CXeM, HH()OPMALMOHHBIX TEXHOIOTUH,
371eMeHTHOM 6a3bl BLICOKOCKOPOCTHBIX ONTUYECKUX CHCTEM CBSI3U MJIST TPAHCIIOPTHHIX CETEN U
ceteit goctyna (I1K-34)

- Crioco6eH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOIeTipoBaHre NHHOKOMMYHHUKAIIMOHHBIX
YCTPOUCTB, CUCTEM U TIPOI[ECCOB, OCHOBAHHHIX Ha MIPUHIIKIIAX 3JIEKTPO- ¥ ONMTOTEXHUKH,
3NIEKTPOHUKY, GOTOHUKY U onTonHpopmaTuku (ITK-35)

CopepxkaHue NMPaKTUKU

Paspen 1. ®opMupoBaHWe UHOVBUAYAIBHOTO 3aaHU U IJIaHWPOBAHNE 3TAIl0B IPOX0KIEHUS

IPOEKTHO-UCCIIeI0BATEIbCKON MPAKTUKHU
Brimaya cTymeHTaM HallpaBleHW Ha IPAKTHUKY U WHOWBUAyaIbHBEIX 3a/laHUN.

Opranu3alliOHHEIE BOIIPOCH 0(QOPMIIEHUS Ha MPeANPUITUH, SBIsSoNleMcs 6a301 MPaKTUKMY.
[TpoBepmeHMe UHCTPYKTaxka I10 OXpaHe Tpy[a U TeXHUKe 0e30IacHOCTH. Pacripenenenue
HalpaBJIEHHBIX Ha NIPEANPUSATHE CTyJeHTOB 110 paboYyuM MecTaM

Pa3pen 2. 3HaKOMCTBO CO CTPYKTYDPOY NPEOIPUATHAS U HOPMATUBHO-IIPaBOBOU JOKYMeHTAallen
O3HakKOMJIeHHE CTYIEHTOB CO CTPYKTYPOX, pexkuMoM paboThl, popMoii opraHu3aluy Tpyna u
TIpaBUJIaMU BHYTPEHHET0 pPacIiopsaKa MPeanpusaTuil, SBISIOUINXCS 6a30# TPaKTUKH.
Ha3HaueHue pykoBoguTenen oT npennpusaTuii. CornacoBaHue ¢ pyKOBOOUTEIIMU
WHAVBUAYAIbHOTO 3afaHusd, Liefel ¥ 3afayd nIpakTuku. O3HaKOMJIEHUE C JelCTBYIOIIen
HOPMAaTHBHOM HOKyYMEHTAaIlel, periaMeHTUpyouei paboTy B 061acTi mpodeccroHamIbHOM
OesiTEJIbHOCTH.

P BrinonHeHNe NHOVBU bHBIX HUMN

C6op, aHaNMM3 ¥ CUCTEMATU3ANKS HHPOPMAIIMY TI0 TeMe HHOUBUIYaIbHOT0 3afaHusi. OCBoeHHe
MeTOOUK ITPOeKTUpoBaHusi. OBlageHue CrelraaTu3uPOBAaHHLIM ITPOrPAMMHEIM 00€eCIieYeHueM
IJIs1 TIPOEKTUPOBAHMUS. YUacTHe B IPOEKTHHIX paboTax mpeanpusTus. 3alolHeHue JHEBHUKOB
MIPaKTUKH.

Pasgen 4. [loaroToBKa 0TYETHON JOKYMEHTAIINN

AHanu3 pe3yNbTaTOB BHIIOIHEHNS NHOUBUAYANIbHEIX 3afgaHuii. OpopmieHne oT4eTa 0
MIPOXOXKOEeHWM MPaKTUKKU. [IoATOTOBKA K cOade 3avera.

OO11ast TPyA0EMKOCTD OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer
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yueoHoti 52.0.01.01(Y) O3HakomumeibHAs NPAKMuKa

Llenu mpoBeneHUs IPaKTUKU

Llenbio mpoBefeHus MpakKTUKU «O3HAKOMUTENbHAS IIPAaKTUKa» SABISETCS:
3aKpenyeHne U yrioyoneHrne TeOpeTudyeCcKuX 3HaHWM; GOpMUPOBaAHUE U Pa3BUTHE
npodeCCuoHANbHBIX 3HAHWM; TpuobpeTeHne MPaKTUUYeCKUX HaBHIKOB; (OpMUPOBaHUE
KOMIIETEHIIHH, a TaKxXKe MPUoOpeTeHNe OMEITa CaMOCTOSITEIbHOM MPo¢deCCUOHATbHOM 1
HAY4YHOU OesiTeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIoel mpodhecCruoHaIbHOM!
IesTeTbHOCTH.

Llenbro IIPAKTHUKHU TaKZKe ABJIAE€TCA IIOBEIINIEHNE MOTHBAIIUN o6yqa10m1/1xca K
N3y4YE€HUIO CIIeOaJIbHBIX OUCIUIIIINH.

OTa 11eNTb JOCTUTAETCS ITyTeM PelleHus CIeayomux(er) 3agad(u):

- 3aKpenjieHre Ha MpakKTUKe 3HAaHUY U YMEHHUH, ITOJTyYeHHBIX B IIPOIecce
TEOPEeTUYECKOro 00y4eHus;
- pa3BuTHe IpPoheCCrOHAIbHEIX HABLIKOB;
- O3HAKOMJIeHHEe C 00IIel XapaKTePUCTUKON 00beKTa IPAKTUKY U ITPaBUJIaMHU
TeXHUKH 0€30I1acHOCTY;
3a;1aanI/1 IIPAKTHUKU TaK2XKe ABIAIOTCSA: O3HAKOMJIEHHE C HAlIPABJIIEHUAMHU HAaY4YHO-
MCCIIeOBaTeNbCKUX paboT, BeOyIIuxcs Ha Bhmyckatoulei kapenpe ®uJIC, ¢ yuebHo-
MCCIIel0BaTeTbCKUMU JTabopaTopusiMu BeITycKaroiel Kapenprr dullC.

Mecto npakTuku B CTpyKType Ol

«O3HakoMuTenbHas mpaktuka» 52.0.01.01(Y) Bxomut B 670K 2 yueOHOro IjIaHa,
KOTOPHIM OTHOCHUTCS K BapUATHUBHOM YACTH, U SBASETCS 0053aTEIbHOM COCTABHOM
yacThio o00pa3oBaTelNbHON IMporpaMMH 1O HampaBlneHu «11.03.02
VNHDOKOMMYHUKAIMOHHBIE TEXHOJIOTUU U CUCTEMBHI CBSI3U».

«O3HaKOMUTEIbHAS MPAaKTUKa» ONMUPAETCS Ha 3HAHUS IONy4YeHHBIE NPU U3yYEeHUU
IIPEeIIeCTBYIOMUX AUCIUIIILAH.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

B mporiecce mpoxoxXaeHUs MMPAKTUKY CTYOEHT GOPMUPYET U IeMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cnoco0eH TOHUMATh IPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
HCIIOJIb30BaTh WX [IJISI pellleHus 3amay npodeccuoHanbHol gestenbHocTy (OITK-4)
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- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIEMICTBYE ¥ Peain30BLIBATh CBOIO POJIb B
komaugme (YK-3)

CopepxkaHue NPaKTUKU

Paspen 1. ®opMupoBaHWe UHOVBUAYAIBHOIO 3aaHUs U IJIaHWPOBAHME 3TAIl0B IPOX0KIEHUS

y4eOHOY PaKTUKH
OmnpepeneHye Iead, MeCTa U IOPSIAKA IPOX0XKICHUS MPakTuKu. POpMUPOBaHHE

MHOVWBUOYaIbHOTO 3aflaHUS Ha NMPakKTUKy. OnpeneneHne epeyHs 1 MOCIeN0BaTeIbHOCTH padoT
0151 peanu3alyy HHOWBUAYAIbHOTO 3alaHU.

Pa3pen 2. BrlllonHeHVe WHANBUAOYAILHOIO 3aJaHns

O3HakKOMJIeHHE C OeUCTBYIOIIe HOPMaTUBHOM NOKyMeHTalllel, perjaMeHTUpyoilei paboTy B
obnactu npodeccruoHanbHOU AesiTeNbHOCTU. V3ydeHre peKOMeHI0BaHHOM TuTepaTyphl. COop,
000011IeHrEe U aHAJIU3 MaTepXaioB OJis BHIIOJIHEHUS MHANBUAYAIbHOTO 3ajaHusl. BrnonHeHne
paboT 1o IIaHy IPOX0XKAEeHUS .y4eOHOU IPaKTUKU

Pasgen 3. [ToAroToBKa OTYETHOU JOKYMEHTAIUU

Axanu3 u 00001IeHne coOpaHHEIX Ha MaTepuasoB. [I0oAroToOBKa 0TYETA O MPOX0XKIEHUN
npakTuku. [IoATOTOBKA K 3a4eTy.

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

3auer

npou3eodcmeerHoli 52.0.02.01(I10) IIpeddunaomHas npaKkmuka

Henu IIpOoBeOEHUA ITPAKTUKHU

Llenbio MpoBeeHus MPaKTUKU «[IpeouIioMHas IpakTukKa» SBISETCS:
3aKpeIneHne u yriuyoneHre TeoOpeTUYeCKuX 3HaHUM; GOPMUPOBAHNE U PA3BUTHE
nmpodheCCUuOHAIBPHEIX 3HAHUH; TpruoOpeTeHre IPaKTHYeCKUX HaBEIKOB; (POpMHUPOBaHIE
KOMIIETEHIINM, a TaKXe MPHoOpeTeHrne OIbITa CaMOCTOSITEIbHOM ITPOoheCCHOHAIbHON U
Hay4YHOU OesITeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIomel mpodhecCroHanbHOM
OesITEIbHOCTH.

OTa 11eNTh MOCTUTAETCS IIyTEeM PelleHus CIeayoimux(er) 3agad(u):

- 3aKpeljieHre Ha MpaKTHUKe 3HaHUM ¥ YMEeHUM, IOJTy4eHHBIX B IIpoliecce
TEOPEeTUYECKOro 00y4eHus;

- pa3BuTHEe NpodeCcCHOHANIbHBEIX HaBHIKOB;

- O3HaKOMJIeHHe C 00IIel XxapaKTePUCTUKOM 00beKTa MPaKTUKY U IIpaBUIaMu
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TEeXHUKN 0€30IIaCHOCTH;
- 1o60p HeoOXOOUMBIX MaTepPUasIOB OJis BLITIOTTHEHUS BHITYCKHON
KBaMUOUKAIIMOHHOM PAabOTHI (MM MAaruCTEePCKOM OUCCEPTALIUN).

MecTo npakTuku B CTpyKType OI1

«IIpegounnomuas npaktuka» 52.0.02.01(TIx) BxomuT B 070K 2 y4eOHOTO IIJlaHa,
KOTOPHIA OTHOCUTCS K 00s3aTeNIbHOM YaCTU, U SIBAsSeTCsS 00sg3aTellbHOM COCTAaBHOMU
yacTbi0 o00Opa3oBaTeNbHOW IMporpaMMH 10 HamnpaBneHuio «11.03.02
NHPOKOMMYHUKAIIHOHHEIE TEXHOJIOTUU M CHUCTEMBI CBSI3U».

«[IpegounioMHas NpaKTUKa» ONUpAETCs Ha 3HAHUSA U IPaKTUUYeCKHe HaBBIKU
IOJIyUeHHblE NPU M3YUEHUU AUCLUIIINH U IMPOXOXKAEHUHM BCEX TUIOB IPaKTHUK.
«IIpegouninoMHas npaKTHUKa» SBISETCS 3aBepllalleil B npouecce oO0y4eHUST U
IIPEOIIEeCTBYET BHIIONIHEHUIO BHITYCKHOM KBanu(GUKALXOHHOM pabOTHL.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

B npouecce npoxoxXgeHus IPaKTUKHU CTyAEHT GOpMUPYET U AEMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUMU:

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIePUMEHTaIbHbIE HCCIIENOBAHMS M UCII0IE30BATh
OCHOBHBIE ITpHEeMHBI 00pab0TKY U MIpefiCTaBIeHUS MMONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0eH TpUMEHSTh METOMEI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeICTaBIeHUs B
TpebdyemoM popmaTe nHGOPMAIIUK U3 PA3IUUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas IPH
3TOM OCHOBHEIE TpeOoBaHUs WHGOPManuoHHOM 6e3omacHocTH (OITK-3)

- Cnoco0GeH IOHMMATh IIPUHITUIIE PA0OTE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
KCIIONMb30BaTh UX IJIS peleHus 3afayd nmpodeccuonanbHou mestenbHocTu (OITK-4)

- Crioco6eH ympaBIsiTh CBOUM BpeMeHeM, BEICTPAuBaTh U Pealu30BHIBATh TPAEKTOPUIO
CaMOpPa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3Hu (YK-6)

CopepxkaHue IPaKTUKU

Pazmen 1. CDOQMHQOB&HI/IG VHIOWBUNOYAJIBHOTO 3a0aHUA W IINIAHWPOBAHWE 3TAIIOB IIPOXOXKNEHNA

IPEeOOUIIOMHON MPAKTUKHU
AHanu3 TeXHUYECKOT0 3afjaHUs Ha BHIIOJIHEHKE BHITYCKHOM KBaNA()PUKAIIMOHHON PabOoTHI.

dopMupoBaHUe HHAWBUAYAIbHOTO 3alaHUS Ha [IePUOJ IPENAUIITIOMHON IPaKTUKM.
CocraBneHne UHOUBUAYAIBHOTO [1JIaHA IPEAIUIIIOMHOY IPAKTUKH.

Paspmen 2. Ananutuyeckas paboTa ¢ Hay9YHO-TEXHUYECKOW JINTePaTypo

OcymecTtBinenue 6ubmuorpaduyeckoro moKucKa 1o TeMe BRITYCKHOM KBanu(GUKaIMOHHON
paboThl. AHANMKU3 TEKYIIETO COCTOSHUS 00/1acT ucciemoBanusi. O3HaKOMIIEHUE C CONEPKaHUEM
1 0(hOpMJIEHNEM BBINTYCKHBIX KBaMTU(UKAIIMOHHBIX PA00T, UMEIOIUXCS B KabUHETe OUIITIOMHOTO
MIPOEKTHAPOBAHMS U BBHIIIOJIHEHHBIX Ha CXOXKYI0 TEMATUKY.

P BrinonHeHVe NHOVBU bHOT HUSA
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Cucremaru3alus coOpaHHOM Ha MpebIayIleM 3Tane nHbopMaluu. [IpoBefeHre UCCIeN0BaHUN
B COOTBETCTBUU C MHAUBUAYAbHLIM IJIaHOM. AHanu3 1 00paboTKa pe3yIbTaToB UCCIIeIOBaHM.
[TogroToBKa MepBUYHBIX MaTePUasOB s BEITYCKHON KBanu()PUKaIIMOHHON PabOoTHI.

Pa3pen 4. [TooroToBKa OTYeTHON NOKYMEHTALUN
OdopmeHne oT4yeTa 10 IPeAAUIIOMHON TPakTUKe. [ToAroToBKa K 3a4eTy.

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
324 ygac(oB), 9 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer

4. AuHoTanus nporpammsel 'HA

«'ocydapcmeeHHas1i umozo8asi ammecmauusi»

Lenu 1 3a0a4yi OUCIIUIIINHEI

Llenpro rocymapCTBEHHOM UTOIOBOM aTTEeCTALUU SIBJISETCS OIpefesieHue
COOTBETCTBUS PE3yIbTAaTOB OCBOEHUS CTyIeHTaM{ OCHOBHOU NPOodeCcCHOHaTbHOU
o0pa3oBaTeIbHOM IIPOTPaMMEI BHICIIETO 00pa3oBaHUus TpeOoBaHUSIM (emepaabHOTO
rOCYyIapCTBEHHOTO 06pa3oBaTebHOT0 cTaHmapTa (mamee ®I'OC BO) mo HampaBIeHHUIO
nonrotoBku (cnenuanbHOCTH) «11.03.02 UHPOKOMMYHUKAIMOHHEIE TEXHOJIOTUY U
CHCTEMHI CBSI31», ODUEHTUPOBAHHOX Ha Ha CIefyIoIINe BUAL AeATEbHOCTH:.

MecTo gucuuniavHe B CTPyKType OI1

B cooTBeTCTBUM C y4eOHBIM IJIaHOM IOCYyHapCTBEeHHAsI UTOTOBasl aTTECTAIUs
IIPOBOAUTCS B KOHIIE ITOCTENHETr0 rofa o0y4deHnus. [Ipy yCciIoBUM yCIENUIHOTO
IIPOXOXKAEHUS BCEX YCTAHOBJIEHHBIX BUIOB UTOTOBLIX aTTECTAIlMOHHAIX UCIIHITAHUY,
BXO[SAIINX B UTOTOBYIO FOCYAAaPCTBEHHYIO aTTECTAlNIO, BEITYCKHUKY IPUCBAUBAETCS
COOTBETCTBYIOIIAS KBaIu(pUKaIUs.

TpeboBaHuUs K pe3yIbTaTaM OCBOECHUS

[Iporpamma 'MA HampaBieHa Ha OLIEHKY Pe3yJIbTaTOB OCBOEHUS 00y4YaroIuMUCS
o0pa30BaTebHOM MIPOTPAaMMEL ¥ CTEIIEHU OBJIafeHUS CIIeAyI0IAMU
npodeccruoHanbHbIMU KoMneTeHIUIMHA (I1K):
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B cootBeTcTBUET ¢ ®I'OC:

- Cioco0eH UCIT0Ib30BaTh IOJI0KEHUS, 3aKOHBEI U METOOBI €CTECTBEHHBIX HAayK U MaTeMaTUKHU
O pellleHud 3afay nHxkKeHepHoU gesaTenbHOoCcTH (OIIK-1)

- Cnoco0eH caMOCTOSITEIbHO ITPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAHUS U UCIIOIb30BaATh
OCHOBHBIE ITPHEMHI 00Pab0TKY U MIPeNCTaBIEHUS MONTyYeHHEIX JaHHBIX (OTIK-2)

- Cnoco0eH TPUMEHSITh METOMHI ITOMCKA, XpaHeHus, 00pab0TKM, aHaIu3a U IPeICTaBlIeHUs B
TpebyemMoM popmaTe nHDOPMAIMK U3 PA3TUUHLIX UICTOYHUKOB 1 0a3 JaHHHIX, COOIMoaas mpu
3TOM OCHOBHHIE TpeboBaHuUs UHGOPMaNoHHOM 6e3omacHocTu (OITK-3)

- Cnoco0eH TOHMUMATh IPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTUHN U
HCIIONIb30BaTh WX [IJIST pellleHus 3amay npodeccruoHanbHol gestenbHocTd (OITK-4)

- CnnocoOeH pa3pabaThBaTh alTOPUTMHEl M1 KOMIILIOTEPHBIE ITPOTPAMMEBI, TIPUTOOHBIE OJIS
npaktuyeckoro npuMmenenus (OITK-5)

- Cioco0eH OCYIIECTBISATL MOHTAX, HalafKy, HACTPOUKY, PETYIUPOBKY, OIBITHYIO IPOBEPKY
paboToCIIOCOOHOCTH, UCTIHITAHUS U COAYY B 9KCIIIyaTallI0 COOPYKEHUM, CPEIICTB U
obopynoBanus ceteu (I1K-8)

- Cioco0eH OCYIIECTBISATL PA3BUTHE TPAHCIIOPTHHIX CETEN U CETE Mepeayd JaHHBIX, BKII0OYas
CeTH PafuoOOCTYyIIa, CIIyTHUKOBHIX CUCTEM, KOMMYTAIIMOHHLIX IIOICUCTEM U CETEBBIX IIAaTPOPM
(TIK-9)

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

- C1ocoOHOCTD OCYIIECTBIISITh MOHTAX, HACTPOUKY, PETYIUPOBKY TECTUPOBaHKWE 000PYIOBaAHUS,
0TpPabOTKy PeXHUMOB pabOTH], KOHTPOJIb TPOEKTHHIX ITapaMeTPOB PaOOTH U UCIIBITAHUS
000pymoBaHUs CBSI3U, 00ecleyeHre COOTBETCTBUS TEXHUUECKUX ITapaMeTPOB
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U /UJIU UX COCTABIISIONINX, YCTAHOBIEHHBIM
9KCIIyaTallMOHHO-TeXHUYeCcKUM HopMaM (ITK-11)

- Cioco0eH OCYIIEeCTBIATh aIMUHACTPUPOBAHUE CETEBBIX MTOCUCTEM UH(POKOMMYHUKAITMOHHBIX
cucTteM U /unu ux cocrapnsmomux (ITK-12)

- Cnnoco0eH K agMUHUCTPHUPOBAHUIO MIPOIlecca OLIeHKY MTPOM3BOOUTEIbHOCTH U KOHTPOJIS
HCIIOJIb30BAHUS U MIPOU3BOIUTEILHOCTH CETEBLIX YCTPOUCTB, IPOrPaMMHOT0 00ecrieueHus
“H(POPMaALMOHHO-KOMMYHUKAITMOHHOM cucTeMHl (ITK-13)

- Cnoco0eH K agMUHUCTPUPOBAHHUIO CPENCTB o0ecrneueHrsi 0€30IMaCHOCTH YOAIEHHOT'0 JOCTYTa
(omepalOHHBIX CHCTEM U CIel[Malu3upOBaHHBIX MPOTOKOJI0B) (ITK-14)

- Cnioco0eH K TPOBENEHUI0 PETTIaMEHTHLIX Pa00T Ha CETEBLIX YCTPOUCTBAX U MPOrPaMMHOM
obecreyeHNU HHPOKOMMYHUKAIMOHHOMN cucTeMHl (ITK-15)

- Cnoco0eH TPOBOIUTH PACUETHI TI0 IIPOEKTY CETeM, COOPYKEHUM U CPENICTB
MH(POKOMMYHUKAIIUY B COOTBETCTBUY C TEXHMYECKUM 3aflaHUEM C UCIIOIh30BaHUEM KaK
CTaHJAPTHBIX METOMOB, IPUEMOB M CPEICTB aBTOMAaTHU3aluy MPOEKTUPOBAHUS, TaK U
CaMOCTOSITEJILHO CO3[JaBaeMbIX OpUTUHAJIBHEIX ITporpamm (ITK-22)

- Cioco0eH OCYIIECTBISATE OATOTOBKY TUIIOBEIX TEXHUYECKUX ITPOEKTOB U TIEPBUYHBIH
KOHTPOJIb COOTBETCTBUS pa3pabaThBAEMHEIX ITPOEKTOB U TEXHUYECKOW JOKYMEHTAIUX Ha
pa3nuyHble “"HGOKOMMYHUKAIIMOHHBIE 00bEKTHl HAlIMOHAIbHBIM U MEeXKIyHAPOOHBIM
CTaHapTaM U TexHu4YecKuM perinameHTam (I1K-23)

- Cnioco0eH ompenensTh MapaMeTPsl 6€30IaCHOCTH U 3aIUTHI TPOTPaMMHOT0 00eCIIedYeHust
ceTeBBIX yCTPOuUCTB (I1K-24)

- Cnoco0eH NIaHUpPOBaTh ¥ IPOBOIUTH SKCIIEPUMEHTAIbHEIE NCCIIENOBaHUS
MH(POKOMMYHUKAIIMOHHLIX YCTPOUCTB, CUCTEM U IIPOIIECCOB, OCHOBAHHBIX Ha IMIPUHITUIIAX
3JIEKTPO- U ONTOTEXHUKHU, 3NEKTPOHUKHU, POTOHUKHU 1 onTouHbopMaTuku (ITK-26)

- Cnioco0eH K opraHu3aliiy 1 MPaKTHYeCKOMY OCYIIECTBIIEHUIO CTPOUTENIHCTBA TMHEMHBIX
OTNITUYECKUX U 3JIEKTPUYECKUX TPAKTOB TPAHCIOPTHHIX CETEM CBSI3U U CETEH JOCTYIIa, BKIII0Yas
TEXHOJIOTHU TPOKJIaKX ¥ MOHTaXa ONTUYECKUX U INEKTPUUECKUX Kabesel, KOHTPOJIbHEIE
“3MepeHus, mpuemMocHaToyHble ucneiTauus (I1K-27)
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- CriocoGeH opraHu30BaTh TEXHUYECKOe 00CIyKUBaHUE (9KCIIJTyaTallnio), BKII04Yasi OXpaHHbLIE
MEPOIPUATHS, MPOPUTaKTUUECKNE U aBapUHbIE U3MEePEHUS, a TaKXKe PEMOHTHO-
BOCCTAHOBUTEJIbHEIE PAOOTHI TMHEHHBIX ONITHYECKUX U IJIEKTPHUYECKUX TPAKTOB TPAHCIOPTHEIX
ceTell cBA3U U ceTen pgoctyma ([1K-28)

- Crioco6eH K MPOEKTUPOBAHUIO, CTPOUTENBCTBY U SKCIUIyaTallid CTPYKTYPUPOBAHHBIX
KabeJIbHBEIX CUCTEM IJIsI JIOKA/IbHBEIX CETEeH CBSI3H, COBMEIAIOIINX ONTUYECKHE U IJIEKTPUUYECKHe
koMnoHeHTH! ([TK-29)

- Crioco6eH MPUMEHSTh ¥ paboTaTh C CUCTEMaMHU YIIPABIEHUS CETSIMU, YIUTHIBAS TJIaBHEIE
IIPUHIUIIE UX TOCTpoeHusd U pyHKimoHupoBanusd (I1K-31)

- Crioco6eH MPUMEHSTh IPUHIUIIE 9KCIUIyaTalluy CeTel CBSI3M, OCHOBHBIE METO/IbI aHATHM3a
TeJIeKOMMYHUKAIIMOHHBIX CETEN U CUCTEM, MUCIIOIb3yeMble CUCTEMbI CUTHAIN3AlUN U
IIPOTOKOJIb, YYUTHIBAThE COBPEMEHHEIE HAllPaBlIeHUS Pa3BUTHS TEJIEKOMMYHUKAIIMOHHBIX CeTel
U cucTeM, ocobeHHOCTH peanu3aiuu ycnyr ([1K-32)

- Crioco6GeH oCyIIecTBIsATh 000CHOBAHHBIN BLIOOD ¥ aHANIM3 MaTepPHasoB, KOMIIOHEHTOB U
YCTPOMCTB [JIsI CUCTEM TeJIeKOMMYHHUKALIUM, BK/II0Yasi KOMIIOHEHTH ¥ YCTPOWCTBa, OCHOBaHHEIE
Ha npuHnunax Goronuku u ontornHbopMmatuku (I1K-33)

- Crioco6eH K BHIOOPY ¥ aHAMU3y CTPYKTYPHBEIX CXeM, HH(DOPMALMOHHBIX TEXHOJIOTUH,
37IeMEHTHOU 0a3bI BEICOKOCKOPOCTHERIX OITHYECKHUX CUCTEM CBSI3H [JISI TPAHCIIOPTHBIX CETEH U
ceteit goctyna (I1K-34)

- Crioco6GeH OCyIIeCTBISATh MaTeMaTUUYeCKoe MOIeTipoBaHre HHHOKOMMYHHUKAIIMOHHBIX
YCTPOMCTB, CUCTEM U IIPOLIECCOB, OCHOBAHHBIX Ha MPHUHIIXIAX 3JIEKTPO- ¥ OITOTEXHUKH,
3NIEKTPOHUKH, GOTOHUKY U onTonuHPopmaTuku (ITK-35)

- Crioco6eH K BHIOOPY ¥ CPABHUTENILHOMY aHAJIM3y BAPUAHTOB MPOEKTUPOBAHUS JIMHEMHBIX
ONTUYECKUX U 3TEKTPUUYECKUX TPAKTOB TPAHCIIOPTHHIX CETEN CBSI3U M CEeTel JOCTyIa, BKIII0Yas
M3bICKaTEeNIbCKUe paboTrl, BbIOOpP Kabesis, TaCCUBHOTO M aKTHBHOT'O CETEBOT0 060PYyAOBaHUS, K
OpTraHu3alli¥ COTIaCOBAHUS ITPOEKTHHIX PEIIeHUH C 3aUHTepeCOBaHHLKIMU opranu3anusamu (I1K-
36)

- Cnoco6eH pa3pabaThBaTh KMUTAIIMOHHEIE MOIENI COBPEMEHHEIX IeTEPOTE€HHBIX CEeTEH CBSI3H
¥ UCCJIe0BaTh IPHUHIUIEI PYHKIMOHUPOBAHUS MIMPOKOTO CIIEKTPa TeJIeKOMMYHHUKAIIMOHHBIX
TEeXHOJIOTHM U POoTOoK00B (ITK-38)

- Cnoco0GeH ITPOEKTHPOBAThL BEPOSITHOCTHO-BPEMEHHBIE XapaKTePUCTHUKHU IIPOIIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CHCTEMAaX U CETSX, aHaJIM3UPOBaTh MaTeMaTU4ECKHUE MOAETH U
METO[MH pacuyeTa HHPOKOMMYHUKAIIMOHHEIX ceTed U cucteM ([1K-39)

- Crioco6GeH OCyIIeCTBIATh MIOMCK, KPUTUYECKUY aHANM3 ¥ CUHTE3 HH(DOPMALUU, TPUMEHSITh
CHCTEMHBIN TTOMXOI IS PEIIeHUs MoCcTaBIeHHbX 3amayd (YK-1)

- Crioco6eH ompefensiTh KPYT 3ajayd B paMKax [TOCTABIEHHOM 111 U BHIOMpPATh ONTUMaIbHEIE
CIIOCOOBI UX PEIIeHUs, UCXOOs U3 JeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpannyenuit (YK-2)

- Crioco6GeH OCyIIeCTBISATh COLMAIbHOE B3aUMOJIEMCTBYE ¥ Peain30BLIBATh CBOIO POJIb B
komaugme (YK-3)

- Crioco6GeH OCyIIeCTBISATh IeJIOBYI0 KOMMYHUKAIIMIO B YCTHOM U IMCbMEHHOM ¢popMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoit ®emepanuy U MHOCTPaHHOM(bIX) s3bIKe(ax) (YK-4)

- CriocoGeH BOCIIpUHUMATh MEXKKYJIbTYPHOE pa3HooOpa3ue 0011ecTBa B COITMAIbHO-
HCTOPUYECKOM, 3TU4eCKOM U punmocodhckoMm KoHTeKcTax (YK-5)

- Crioco6eH ympaBisiTh CBOUM BpeMeHEeM, BEICTPAUBATh U PeaTN30BHIBATh TPAEKTOPUIO
CaMOPAa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3uu (YK-6)

- CriocobeH moaepKuUBaTh NOIKHBIN YPOBEHD (PU3NUECKOM TOATOTOBIEHHOCTH IJIS
obecredyeHus IOJTHOLIEHHOHN COIMaIbHOM U MpodecCcroHaIbHOU nestenbHoCcTH (YK-7)

- Cnoco0eH co3[aBaTh U MOANEPKUBATEL B TIOBCEOHEBHOM XKU3HU U B MPO(PeCCHOHATLHON
mesTeNnbHOCTH Oe30TacHbIe YCIIOBUS KU3HENeATEIbHOCTH IS COXPaHEeHUs IIPUPONHON CPe[IbI,
obeclrieyeHust yCTOMYMBOTO Pa3BUTUS 00IIECTBA, B TOM YKCJIe IIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYaWHBIX CUTyalliil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

- Cnoco6GeH mpuHUMAaTh 000CHOBAHHBIE SKOHOMHYECKHE PEIeHUs B PA3JIMUYHBIX 00/1aCTsIX
xusnegesatensHocTtu (YK-9)

- Crioco6eH ¢popMUpPOBATh HETEPIIUMOE OTHOIIIEHHE K KOoppynuroHHoMy moBenenuio (YK-10)
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CopepxkaHue

[TogroToBKa M 3aluTa BHITYCKHOM KBamu(UKaAIMOHHON PaboOTh

OG6111ast TPYIOEMKOCTD MU CHUIIIUHBL

216 gac(oB), 6 3ET
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