Ilpunoscenue 1 k Onucanuro
o0pazoeamenvHoll NPOPAMMBbL

AHHOTANMS TUCHUATIINH

Hanpagaenue noaroroBku — «11.04.02. Hugpokommynukayuonnsle mexnonozuu u cucmemsl ceazu

TI'ox Hauana moaroroBku: 2024r.

Ne HaumenoBauue Kparkoe onucanue Koa xoMnereHnumn, Kom
JTUCIHTIINHBI HHIMKATOPA TOCTHKEHUS
KOMIIeTeHIINH
Hupexc HaumeHnoBaHnue KommereHmun
51.0.01 Bgenenue B Jucrummna «BBeeHne B CHTHAJIBI M CHCTEMEI» B HacTosmee | YK-6, OIIK-2, OIIK-4,
CHUTHAJIBI 1 CHCTEMBI IK-2;

BpPEMS 3aHUMAET OJHO U3 UEHTPAIbHBIX MECT CPEIU AUCLUIIINH
poeccuoHaNbHOM MOATOTOBKY HE TOJIBKO PaJUOUHKEHEPOB -
Pa3pabOTYUKOB PAJHMOTEXHUUECKUX CUCTEM CAMOT'0 Pa3IMyHOIO
HAa3HA4YCHMsI, HO ¥ BCEX CIEIUAIBHOCTEN, B TON WIM HHOU Mepe
CBSI3aHHBIX C perucrpanuei, oopameHueM, o00padboTKoNl u
MCIOJIb30BaHNEM MH(POPMAIIMOHHBIX JaHHBIX CaMOM pa3Iu4HON
IIPUPOJIBI — NIOJIb30BATENEN CUCTEM. DTO ONPENEISAETCS TEM, UTO
uH(popMalys, HapAy ¢ MaTepuel U SHEPruel, NPUHAJUICKUT K
(byHIaMEeHTaIbHBIM (PUITOCO()CKUM KaTEerOpUsM
€CTECTBO3HAHUS U SBJISETCS OAHON U3 ABMKYIIMX CHII
COBPEMEHHOT'0 Pa3BUTHsI HAyKU, TEXHUKU U YEJIOBEUECKOM
IUBUIM3alUH B 1esioM. Ho nHdopmanyst He OTHOCUTCS K YHCITY
MaTepHaJIbHBIX OOBEKTOB U HE CYILIECTBYET B IBHOU
busmaeckoit popme. Hocurensimu nadopmaiuu sBIstOTCS
CHUTHAJIBI B JTI000# (popMe X MaTepHaIbHOIO MpPeACTaBICHUS B
npejienax CUCTEM, BHE KOTOPBIX MOHATHS CUTHAJIOB TaK)Ke HE

VK-6.1; YK-6.2; YK-6.3;
OIIK-2.1; OTIK-2.2; OITK-2.3;
OIIK-4.1; OTTK-4.2; OTTK-4.3; TTK-
2.1; TIK-2.2; TIK-2.3




UMEIOT CMBbICIa. Bee 3T0 U IpuBOAUT K TOMY, UTO
npodecCHOHATIBHO TPaMOTHAA U 3(pPeKTUBHAS perucTpanus
uHpopManuu, ee 00paboTKa, UHTEPIIPETALUS U UCIIOJIb30BaHUE
BO3MOYHBI TOJIBKO IPU XOPOIIUX 3HAHHUSIX TEOPUU CUTHAJIOB U
CHCTEM.

B3anMocCBsI3b ¢ JpyruMu JTUCHUIUTMHAME CIICUATBHOCTH:
Teopus HUH(pOpPMALMU, TEOPUS KOJUPOBAHMsI, 00IIast TEOpHUs
CBSI3H, IOCTPOCHHE TEIEKOMMYHUKALMOHHBIX CETEH U CUCTEM.
TpeboBaHMs K UCXOAHBIM YPOBHIM 3HAHUN M YMEHUHN
CTYJEHTOB: (pu3MKa, MareMaTHKa, THPOPMATHKA, TEOPUSI
BEPOSTHOCTEH U MaTeMaTUyecKasi CTaTUCTHKA.

b51.0.02

CucreMbl
0ecIpOBOTHOM
CBSI3U

Jucuumnimna «Cructembl 0eCIIPOBOAHOM CBSI3U» SBIISIETCS
HE0OXOJUMBIM KOMIIOHEHTOM IIPU OCBOEHUU 00JIaCTH
MH(POKOMMYHUKAIIMOHHBIX TeXHOJIOTUH. V3ydas naHHYIO
JUCLHUIIINHY, CTYZEHTBI OBJIaICI0T OCHOBHBIMHA METOaMH,
NPUHIUIIAMHI U clToco0aMu pa3paboTKU GeCIIpOBOIHBIX
KOMMYHMKAIIMOHHBIX CETEH, a TaKKe MPHUOOPETyT
npodeccrOHaTbHbIE KOMIETEHIIMHU, KOTOPbIE MTOHA00STCS IPH
[IPOEKTUPOBAHUU, BHEAPEHUHU U aIMUHUCTPUPOBAHUU
0ecrpoBOHBIX KOMMYHUKAIIMOHHBIX cucTeM. Hacrosmuit kypc
npeJoiaraeT u3y4eHne Kak (yHIaMeHTaIbHbIX OCHOB, TaK U
OCHOBHBIX 0a30BbIX TEXHOJIOTHH CBSA3H, KOTOPbIE HE MEHSIOTCS
IIPU NIEPEXO/E K CTaHAAPTaM HOBBIX ITOKOJIEHUHN
XapakTepucTUKa MOOMIIBHOTO PaIMOKAHANA: METObI
MIPOTHO3UPOBAHNS MOIITHOCTH CUTHAJA U CTATUCTHYECKUI
OXBarT; YBSJAHUE; PACIIPOCTPAHECHUE 3aJCPIKKHU; MOJIEIU IIOMEX
1 BeposiTHOCTH cOoeB. [Ipon3BoANTENBHOCTE ccTeM TU(PPOBOI
MOJYJISIMM U iepeiaud. MeTo 1bl 00paboTKH CUTHAIOB:
pasHeceHue U (popMHpOBaHUE JTy4a, aJalTUBHAS KOPPEKLUS U
koaupoBaHnue. [Ipunoxenns k cotoBbiM cucreMaM TDMA,
CDMA, OFDMA.

VK-4,YK-6, OITK-3, OTIK-4,
TK-1, TIK-2, TIK-3, [TK-4;

VK-4.1; YK-4.2; YK-4.3;

VK-6.1; YK-6.2; YK-6.3;
OIIK-3.1; OTTK-3.2; OTTK-3.3;
OIIK-4.1; OTIK-4.2; OITK-4.3; TIK-
1.1; TIK-1.2; TIK-1.3;

TK-2.1; TIK-2.2; TIK-2.3;

TK-3.1; TIK-3.2; [1K-3.3;

TK-4.1; TIK-4.2; TIK-4.3




B3auMocBs3b ¢ IpyruMu JUCHUIUIMHAMHA CIIEUAIBHOCTH:
Teopus H(POPMAIMH, TEOPUS KOJUPOBAHHS, O0IIAst TEOpHUs
CBSI3M, IOCTPOCHHUE TEJIEKOMMYHHUKALMOHHBIX CETEH U CUCTEM.
TpeboBaHMs K UCXOAHBIM YPOBHSIM 3HAHUN U yMEHUI
CTYACHTOB: (U3MKa, MaTeMaTuKa, UH()OpMaTHKa, TEOPHs
BEPOATHOCTEN U MaTEMaTHYeCKas CTaTUCTHKA.

b1.0.03

Ludposas cBs3b

VYuebnas nporpamma aucuiuinabl «ludposast cBsI3b»
SBJISIIOIIENCS OZJHOM M3 OCHOBHBIX MPO(UIMPYIOLINX
CHeHaJIbHBIX JUCLMILIMH MarucTpaTypbl OpUEHTHPOBAHA Ha
HOJTrOTOBKY BBICOKOIIPO(ECCHOHATIBHBIX KaIpOB B 00J1aCTH
TEJIEKOMMYHHUKAINH, YMEIOIINX 000CHOBaHHO U 3()(heKTHBHO
IPUMEHSTH CYIIECTBYIOIIME U OCBAaUBAaTh HOBBIE METO/IbI
ocobenHo B chepe 5G u 6G.

B3auMocBs3b ¢ qpyrumMu JUCHUIUIMHAMY CIIELUATbHOCTH:

- "Mudopmanmonnsie TexHonorun"

- "Besenue B unu(poByro 06paboTKy CUTHAJIOB"

- "BBeqieHue B TEIEKOMMYHHUKAIIMOHHBIE CUCTEMBI"
Pe3ynpTaTsl M3yueHus: JaHHON TUCLUIUIMHBI HCIIOJIB3YIOTCS
[P U3YUYEHUH CIEYIOUINX JUCIUILINH:

- "Teopus mocTpoeHuss MHPOKOMMYHHUKAIIMOHHBIX CETEH U
cucteM";

- "CucreMsl 6ecripoBOIHOM cBs3H".

Komnerennuu, nosy4yeHHble Py U3yUYEHUH TaHHOU
JUCLUTUTMHBL, HEOOXOIUMBI TAK)Ke JJIS1 YCHEITHOTO IPOBEICHUS
CaMOCTOSITENIbHON HayYHO-UCCIIEI0BATEIbCKOM paboThI U
BBITOJIHEHUS! BBIITYCKHOM KBaJTM(UKAIIMOHHON pabOTHI.
TpeGoBaHMsI K UICXOHBIM YPOBHSAM 3HAHUM U YMEHUN
CTYJEHTOB:

MaTeMaTUYeCKUN aHaIN3, 0011asi TEOPUH CBSI3U, OCHOBBI
palMOTEeXHUKH, 00IIasi TEOPUU CBSI3HU, KYPChI SI3BIKOB
IPOrPaMMHUPOBAHUS.

YK-5, YK-6, OIIK-2, OIIK-3,
[K-1, TIK-5;

VK-5.1; YK-5.2; VK-5.3;

VK-6.1; YK-6.2; VK-6.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3;
OIIK-3.1; OIIK-3.2; OIIK-3.3; IIK-
1.1; IIK-1.2; TIK-1.3;

IIK-5.1; TIK-5.2; T1IK-5.3




b1.0.04 [IpoexkTupoBanwue Juctumumna «[IpoekTHpoBaHKE aIrmapaTHBIX CHCTEM» VK-2, YK-3, VK-6, OIIK-2, OIIK-3,

armapaTHbIX IpeHa3sHaYeHa I yriayOaenus 3Hanuii Maructpos B oomactu | OIK-4, IIK-1, ITK-4, TIK-6, ITK-7;

cucTeM npodeccHOHAIBHOM esTenbHOCTH. OCHOBHOE BHUMaHME IIPU
MPOXOXKJICHUN AUCIUIUTUHBI YICNSETCS METOAaM aHalIn3a U
CHHTE3a HU(PPOBBIX CUCTEM, a TaKke (POPMUPOBAHUIO Y
CTYZCHTOB KOMIETSHIUH I N3y4YEeHUS moCIe Ay oIuX VK-2.1; VK-2.2: VK-2.3:
PaMOTeXHUYECKUX JAUCLMIIIMH U MPAKTUYECKOH paboThI VK-3.1: YK-3.2: VK-3.3;
MHXeHepa, U (popmMupoBaHue 0a30BOr0 KOMILIEKCA 3HAHUH, VK-6.1; YK-6.2; YK-6.3:
HE00XO0AUMOTO /U1l HOHUMAHUS IPUHIUIIOB OITK-2.1; OTIK-2.2; OTIK-2.3;
(YHKIMOHUPOBAHUS CIIOKHBIX HU(PPOBBIX CHCTEM. OIIK-3.1; OTIK-3.2; OIIK-3.3;
Jannast nucuuruinHa 6a3upyeTcsl Ha 3HAHUU OCHOBHBIX OIIK-4.1; OIIK-4.2; OIIK-4.3;
JIMCHUILIAH, TIPOUIEHHBIX 110 IPOrpamMMe OakajaBpuara. HK-1.1; TIK-1.2; TIK-1.3;
B3anMoCBs3b ¢ IPYTUMH TUCIUILTHHAME CIEUATbHOCTH: [IK-4.1; 11K-4.2; T1K-4.3;
(u3KKa, MATEMATHKA, TEOPHS BEPOSITHOCTEi, MaTeMaTnueckas | LIK-0.1; TTK-6.2; TIK-6.3;
CTaTUCTHKA U CIelMalbHble JUCHUIUIMHBI OaKkalaBpuaTa. IK-7.1; IIK-7.2; 1IK-7.3
TpebGoBaHMsI K UICXOIHBIM YPOBHSAM 3HAHUN U YMEHUUN
CTYICHTOB:
OCHOBBI 0yJIeBOU anreOphl; MPEICTABIEHNE YUCE B PA3IMYHBIX
cUcTeMax UCUUCIICHUS;
YMETh YIIPOUIATh JIOTUYECKHUE BBIPAKEHHS; IEPEBOJT YHCEN U3
OJIHOW CHCTEMBI CUHCIIEHUS B IPYTYIO;
YMEHHE BBITTOJIHATh TEXHUYECKHE PACUETHI B COOTBETCTBUH C
METOAMKAMHU, CTPOUTH TPa(UKH U COCTABIATH OTUETHI 110
MIPOBEICHHBIM IPOCKTHPOBAHUSIM.

b1.0.05 Pacmmpennas VYueOHast mporpamma AMCHUILINHEL «PacmupenHas uugpposast VK-6, OIIK-1, OIIK-2, OIIK-3,

uudposast cBs3b

CBSI3b» OPUEHTHPOBAHA Ha MOJATOTOBKY
BBICOKOTIPO()EeCCHOHAIBHBIX KaJIpOB B 00JIACTH
TEJIeKOMMYHUKALIUN, KOTOPbIE TOJKHBI 00J1a1aTh
OCHOBOITOJIATAIOLIMMHU 3HAHUSIMH U HaBBIKaMH LIU(POBBIX
KOMMYHHKAIIMOHHBIX YCTPOUCTB, METOJaMU (POPMUPOBAHUS U
00pabOTKH UPPOBBIX CUTHAJIOB, T.K. TIOCIEIHHUE SBISIOTCS
HEOTHEMIIEMON 4aCThI0 COBPEMEHHBIX
TEJIEKOMMYHUKALIMOHHBIX CUCTEM U ceTel. AKTYyaJIbHOU

OIIK-4, I1K-1, TIK-2, T1K-5, [IK-7;

VK-6.1; YK-6.2; YK-6.3;

OIIK-1.1; OTK-1.2; OTK-1.3;
OIIK-2.1; OTIK-2.2; OTTK-2.3;
OI1K-3.1; OTIK-3.2; OTTK-3.3;




IIPAKTUYECKOM 3a7a4yeil JUCIUIIINHBI ABJISETCS IOATOTOBKA
MarucTpaHTOB K TBOPUECKOMY MPO(PECCHOHATBHOMY
BOCIIPUATHIO MOCIEAYIOIUX CIIEHUATbHBIX JUCLUILINH.
B3anMocCBA3b ¢ ApYIrMMH JUCUMIUIMHAMMU CIIELIUAIBHOCTH:
OCHOBBI TEOPUU CBSI3U, LU(POBBIE CUCTEMBI CBS3H, IOCTPOCHUE
TEJIEKOMMYHUKALIMOHHBIX CETEN U CUCTEM, 00111asi TEOpUsl CBA3U
U T.J

TpebGoBaHMsI K UICXOHBIM YPOBHSAM 3HAHUN U YMEHUN
CTYJEHTOB:

MaTeMaTHYECKUI aHAIN3, aHAIUTHYECKasi TEOMETPUs,
BEKTOpHas ajaredpa v BEKTOPHBIN aHanu3, uddepeHuaabHbe
ypaBHEHHsI, O0IIUe KypPChl (PU3UKH - HIIEKTPUUECTBO U
MarHeTusMm, Teopus LEeNeil, a TaKKe TEOpUsl CUTHAJIOB.

OIIK-4.1; OIIK-4.2; OIIK-4.3; I1K-
1.1; TIK-1.2; TTK-1.3;

[IK-2.1; T1K-2.2; TIK-2.3;

ITK-5.1; T1K-5.2; T1K-5.3;

IK-7.1; [IK-7.2; TIK-7.3

b51.0.06

BBenenue B Teoputo
uHpOpMaIu

VYuebHas nporpaMMa AUCLUUILUIMHBI «BBeeHue B TeOpHIo
uH(popMaUKy. SIBJISIOMIEHCS OAHOM U3 OCHOBHBIX
IpOoGMINPYIOMINX CHIEUATBHBIX JUCIUIUIMH MarucTpaTypbl
OpUEHTUPOBaHa Ha MOATOTOBKY BBICOKOIPO(ECCHOHATBHBIX
KaJJpOB B 00J1aCTH TEICKOMMYHMKAIIUN, YMEIOIINX
000CHOBAaHHO 1 3()PEKTUBHO MPUMEHSTH CYIIECTBYIOLINE U
OCBanBaTh HOBBbIE METO/IbI B 00pabOTKe CUTHAJIOB.
B3anMocCBs3b ¢ ApYrMMH TUCUMIUIMHAMHY CIIEIUAIBHOCTH:
JlaHHas IMCIUIIIMHA TECHEHIIMM 00pa30M B3aUMOCBSI3aHa C
MTOCJIETYOIUMH JUCHUIUIMHAMMU:

Teopus noctpoeHHst ”HHOKOMMYHUKALMOHHBIX CETEH U
CHCTEM, CUCTEMBI O€CTIPOBOHON CBSI3U, MaTEMAaTUYECKUM
aHayu3, 00Ias TeOpusl CBSI3U.

TpeGoBaHMsI K UICXOHBIM YPOBHSAM 3HAHUN U YMEHUN
CTYJIEHTOB:

MaTeMaTHYeCKUI aHAJIN3, AHAIUTHYECKasi TEOMETPUs,
BEKTOpHas ajaredpa 1 BEKTOPHBIN aHau3, TuddepeHnaabHbIe
YpaBHEHUs, TEOPHsI DIEKTPUUYECKUX LENEH.

YK-6, OIIK-2, TIK-7;

YK-6.1; YK-6.2; YK-6.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; TIK-
7.1; IIK-7.2; TIK-7.3

Nunexc

HanmenoBanue

KoMmnereninu




b1.B.01

BepositHOCTh 1
CIly4YaiiHbIe
Omporiecchbl

Kypc nocasiiieH 3HakoMCTBY ¢ UAEIMHU IPOTrPAMMHO-
onpezaenseMbix paguocucteM (Software Defined Radio) u
maTdopmoid National Instruments st Op1CTpOl pa3padOTKH
IporpaMMHoOanNIapaTHeIX miargopm MHTEepHeTa Bemei u
panuocucteM. JlaHHBIN Kypc (popMUpyeT KOMIIETEHLIUH B
o0nactu pa3pabOTKU U IPUMEHEHUS CUCTEM PaJIUOCBSI3H,
MOHUTOPHHTa 3(Upa, pPagHoIOKaALUKN U PATHOIEKTPOHHON
00pb0bI. B X0/1€ Kypca oOy4Jarommuecs: o3HaAKOMSTCS ¢
BO3MOKHOCTSIMH ITPOIPaMMHO-OIPEAEIIEMbIX PaIHOCUCTEM
JUTSL PEeLIeHUs IUPOKOTO KpyTa 331a4, 0COOEHHOCTSMU ObICTPOI
pa3pabOTKU CHCTEM C OMOILBIO HHTEIPUPOBAHHOIO
MCII0JIb30BaHUsl IPOIPAaMMHBIX U allllapaTHBIX IPOIYKTOB,
takux kak LabVIEW, LabVIEW FPGA, NI USRP RIO, NI
FlexRIO. IIpaktuyeckue 3aHATUS 3aKITIOYAIOTCS pa3padboTKe
COOCTBEHHBIX MPOTrPAMMHO-OIIPEIENIIEMBIX PaJHOCHCTEM B
pamkax koHuenuuu MHTepHeTa Beleil Ha OCHOBE
pexondurypupyemoit cucremsl ¢ [IJIMC NI USRP RIO.

B pamkax 1aHHOTO Kypca paccMaTpuBalOTCsS OCHOBHBIE
MOHATHS, JIeKAIIMEe B OCHOBE IPOrPaMMHOT0 00ecreueHHsI
ceTel; HaCTPOMKa M aIMUHUCTPUPOBAHUE CETH, ONPEICICHHON
IpOrpaMMHBIM 0OecrieyeHHeM; KITF0UEeBbIE HHCTPYMEHTHI U
YTHINTBL, HeoOXxoaumble 11 ynpasieHuss SDN B BUpTyasibHON
CEeTH U 00JIaCTHU UX MPUMEHEHHUS.

N3ydenue naHHON AUCHMITIIMHBI Oa3upyeTcs Ha CIeAyIOUINX
qucuuiuinHax:Beenenue B rexHonoruu MHTepHeTa Beniei u
KHOepPU3NYECKUX CHUCTEM,

OcnoBsl pabotsl B NI LabView

VK-6, IIK-2, TIK-3, TTIK-4,
T1K-9;

VK-6.1; VK-6.2; VK-6.3;
IK-2.1; I1K-2.2; T1K-2.3;
MK-3.1; [1K-3.2; T1K-3.3;
[1K-4.1; [1K-4.2; T1K-4.3;
[1K-9.1; [1K-9.2; T1K-9.3

b1.B.02

Jluneiinas anreOpa
Y TIPUIIOKEHUS

Kypc conepkuT OCHOBHBIE pa3Aeiibl TEOPUU MATPUL] U
OIIPEEIUTENEH, CUCTEM JIMHENHBIX YPABHEHUN, BEKTOPHOM
anreOpsbl, TMHUN U TOBEPXHOCTEN MEPBOTr0 U BTOPOTO MOPSIKA,
JMHEWHBIX U 3BKJIMJIOBBIX IPOCTPAHCTB, KBAJAPATHUHBIX (POPM.
Jlorndeckas CTpyKTypa Kypca TaKOBa: CHa4yaJla N3J1araeTcs
TEOpHsl MATPHLL, IIPU ITOM HAPSAY C YUCIOBBIMU MATPULIAMHU

YK-1, YK-5;

YK-1.1; YK-1.2; YK-1.3;
VK-5.1; VK-5.2; VK-5.3




BBOJUTCS U LIMPOKO NPUMEHSETCS MOHATUE MATPUYHBIX
MaTpHI] U Hapsy C 3JI€MEHTapHBIMU PE0OPa30BaHUSIMH
BBOJMTCS U LIMPOKO NPUMEHSETCS IOHATUE YKBUBAJICHTHBIX
IpeoOpa3oBaHuil — KaK KOMIIO3ULIMH 3J1EMEHTAPHBIX
npeoOpa3oBanuii. [locinenHee noHsATHE pacCMaTPUBAETCS KakK
YaCTHBIN CITy4yail KOMIIO3UILIUU OTOOPaXKEHUH C
UCIOJIb30BAaHUEM PE3YJIbTATOB TEOPUH OTOOPAKEHUH.

[Tocne Teopuu MaTpuIl U3JIaraeTcs TEOpUs ONpeAeIuTeNel, Ipu
3TOM, IIOHATHE ONIPEAEIUTEIIS BBOJUTCS HCKIIFOUUTEIBHO
IIPUMEHUTEIBHO K MAaTPHULIE, T.€. KaK (QYHKIIMS, 3aJaHHas Ha
MHO’KECTBE KBaIPATHBIX MATpPHII.

Crenyrouuii pa3en Kypca — CUCTEMbI JTJUHEHHBIX ypaBHEHUHN —
€CTECTBEHHBIM 00pa30oM 0a3upysch Ha MpeIblIyILHX, Hapsy ¢
CcOOCTBEHHOM LIEHHOCTHIO, [T0KA3bIBAET AKTYaJIbHOCTh U3YUYECHHUS
TEOPUU MATPUL U ONPEAEIUTEIEH.

Hanee B Kypce cieayeT pasies BEKTOPHOU alireOpbl, IMHUMA U
noBepxHocTel 1-ro u 2-ro nopsaaxa. [lpu n3noxkeHun npsMeIx u
IJIOCKOCTEH 3HAUNUTENbHOE BPEMsI TOCBALIEHO CBA3U
paccMaTpUBaEMBIX IIOHATUH U OTHOLLIEHUH C TEOPUEH CUCTEM
JIMHENHBIX YPAaBHEHUN.

Teopus JIMHENHBIX U 3BKJIMIOBBIX IIPOCTPAHCTB U3J1aracTcs Kak
€CTECTBEHHOE 0000I1IeHNE TEOPUU MaTPHUIl U BEKTOPHOM
anreopsl.

[Tocneanuii pazaen — KBagpaTUUHbIE (OPMBI — U3J1araeTcs
OUYEHb KPAaTKO — B 00beMe, HE0OX0IMMOM JJIsi OCBOCHHUS
TEXHHUKU MPUBEJEHUS KPUBBIX U MOBEPXHOCTEN BTOPOTO
MOpsJIKa K KAHOHUYECKOMY BHU]LY.

Hapsiny ¢ u3znoxxeHneM J0ru4ecky LeIbHOro KOMIUIeKca
MI0JIO’KEHUI JAHHOTO pa3Jiesa BBICIIEH MaTeMaTHKH, Kype
OpPUEHTUPOBAH C OJHON CTOPOHBI — Ha MOBBIIIEHNE O0IIeH
MaTEMaTHUYECKOH KyJIbTYpbI CIyIIATeNE, a ¢ PYroi CTOPOHBI
— Ha QOpMHUpPOBaHUE Y HUX YCTOMYUBOTO MPEACTaBICHUS 00
AKTYaJbHOCTH M3JIAraeMbIX MOJIOKEHUH, a TAKXKe BEIPAOOTKY




YMEHUU 1 HaBBIKOB IPUMEHEHHUSI 3TUX MOJIOKEHUH Kypca B
M30paHHOM CTYJIEHTaMU CIIEIHUATbHOCTH.
B3anMocBs3b ¢ ApyrMMHU TUCUMILUIMHAMHY CIIELIUAIIBHOCTH:
MaremaTuyecKkuii aHaJIn3
TpeGoBaHMs K UCXOIHBIM YPOBHSIM 3HAHUN U YMEHUI
CTYJICHTOB:
LIKOJIbHBIA KYpC MaTeMaTUKH

b1.B.03

CpenctBa
MPOCKTUPOBAHUS
U(POBBIX CHUCTEM

Juctuminza «CpeacTBa NpOEKTUPOBAHUS LIUPPOBBIX CUCTEM»
npeHa3HayeHa i yriryOneHus 3HaHUi MarucTpoB B 00JacTu
npodeccuoHanbHOM nesTeNIbHOCTH. B Kypce paccmaTrpuBaroTces
OCHOBHBIE BOIIPOCHI, CBA3aHHBIE C IIOJYYCHUEM CTYyICHTaMHU
YIIyOJICHHBIX TEOPETUYECKUX 3HAHUH 110 dTaram
IPOEKTUPOBAHUS, IPOTOTUIIMPOBAHMSI, BepUuKanuy,
IIPOrpaMMHUPOBAHUS U IPOU3BOJCTBA IUPPOBBIX cucteM. Kypce
paciIupseT 3HaHWs1, KOTOPbIE CTYIEHTBI II0JIy4atoT B paMKax
JUCLIUIUINH, CBSI3aHHBIX C IPOEKTUPOBAHUEM POrPAaMMHOI0
o0ecrieueHus, a Takke MPOrpaMMHPOBAHUEM
MHUKPOKOHTPOJIIEPOB. B Kypce paccmaTpuBaeTcs TeOpHs
IIPOEKTUPOBAHUS 3aKa3HBIX MUKPOCXEM U IPOEKTUPOBAHUS
nrdposbix ycrpoiicts Ha ocHoBe [TJIMC. CoBpemeHHBII
CUCTEMHBIN MOAXO0]I K TOCTPOCHUIO IIU(PPOBBIX CUCTEM
paccMaTpUBAOIINAN UX KaK €IMHBIN alllapaTHO-NPOrPaMMHBIN
KOMILJIEKC 00ecreqnBaeT BBICOKOE Ka4eCTBO MPOEKTHBIX
pelIeHnH, a ClIeNUaIUCThI 110 MPOEKTUPOBAHUIO U(PPOBHIX
YCTPOHCTB BOCTPeOOBaHBI BO BeeX chepax MPOEeKTUPOBAHUS
AIIEKTPOHHBIX cUcTeM. B paMkax Kypca cTyJeHTsl o0ydatoTcs
MeToaaM (opMalTu3aluy MPOLECCOB MPOEKTUPOBAHUS CHCTEM,
BepU(pUKALUU TPOEKTUPYEMBIX CHCTEM, Ha BBICOKOM YPOBHE
OCBaMBalOT UCNOIb30BaHUE KOHCTpYKTOpckux CAIIP u nx
B3auMo/ieiicTBUs. BripabaThIBatoTCs MOAXOABI K YITyUIICHUIO
KauecTBa Ipoliecca NIPOEKTUPOBaHMsI HA OCHOBE
MCIIOJIb30BAaHUsI METOJIOB U CPE/ICTB HAXO0XKICHUS ONTHUMAaJIbHBIX
IIPOEKTHBIX pemeHnii. OCHOBY Kypca COCTaBJISIOT

VK-6, TIK-2, TTK-6;

VK-6.1; VK-6.2; VK-6.3;
[IK-2.1; [1K-2.2; T1K-2.3;
[1K-6.1; I1K-6.2; 11K-6.3




YCTaHOBOYHBIE JIEKLIUH, TTIaBHBIM COIEP>KAHUEM KOTOPBIX

ABJISIETCS] OCBOCHHUE HAYYHO-TEOPETUYECKUX OCHOB, @ TAKKE

IIPAKTUYECKUE 3aHATHS Ul PA3BUTUS HABBIKOB BJIAJICHUS

METOAaMHU MPOCKTHUPOBAHUS IIU(PPOBBIX CUCTEM

B3auMocBs3b ¢ IpyruMyU IUCHUIUIMHAMHA CIIEHUAIBHOCTH:
¢u3uka, MaTeMaTUKa, TEOPUsl BEPOSITHOCTEH, MaTeMaTH4YecKast

CTaTUCTHKA U CIelMalbHble AUCHUIUIMHBI OaKkanaBpuaTa

TpebGoBaHMsI K UICXOHBIM YPOBHSAM 3HAHUN U YMEHUN

CTYJEHTOB:

3HaTh OCHOBBI OYJI€BOM anreOpsl; MPeICTaBICHUE YHCEIl B

pa3IMYHBIX CUCTEMAX CUUCIICHMS;

YIPOILIEHUE JIOTUYECKUX BBIPAKECHUI; IEPEBOJ] YACEI U3 OAHOU

CHUCTEMBI CUUCIICHUS B IPYTYIO;

YMETB BBIIOJIHATh TEXHUYECKHE PACYETHI B COOTBETCTBUH C

METOAMKAMHU, CTPOUTH IPaUKU U COCTABIATH OTUETHI 110

IIPOBEICHHBIM ITPOEKTUPOBAHUEM

b1.B.04

PanmouacrorHrie
CHUCTEMBI CBSI3U

N3ydenne qucuuiuimHbl «PagmodacToTHRIE CHCTEMBI CBSI3M
pa3sBUBAET y CTYJCHTOB IOHUMaHHUE PUHIIUIIOB
MPOEKTHPOBAHUS PAIHOYACTOTHBIX CUCTEM, IPUIHH
HapyleHus: paboThl paJuOYacCTOTHBIX CUCTEM, OTPAaHUYECHUE
MPOCKTHPOBAHUS PAIHOYACTOTHBIX CUCTEM, @ TAKIKE CPEIICTB H
METO/I0B IPOEKTUPOBAHUS PAAMOYACTOTHBIX cucTeM. CTyIE€HThI
Hay4arcsl MPOEKTHPOBATh PAAMOYACTOTHYIO CUCTEMY JUIS
0ecpOoBOIHBIX TPUEMOTIEPETAIOIINX CUCTEM.

1. Beenenue; O630p BOJIH U JIMHUHN Tiepeadn

2. UmnenaHc / cornacoBaHue MOIIHOCTH / KO HUIIMEHT
KadecTBa

3. S-mapametps! / JIuaus ycunenus / MeXKOMIIOHEHTHBIE
COCIIMHEHUS

4. Ilonsarue myma, kodpuipenra myma u kackagaoro NF.

5. HenuneliHoCTh, TOUKa niepexsata IM, cxatue,
JMHAMUYECKUNA AMana3oH NPUEMHHKA.

IIK-1, TIK-2, TTIK-3, TIK-4,
[1K-5;

TK-1.1; TIK-1.2; TIK-1.3;
TK-2.1; TIK-2.2; TIK-2.3;
TK-3.1; TIK-3.2; [1K-3.3;
TK-4.1; TIK-4.2; TIK-4.3;
TK-5.1; TIK-5.2; TTK-5.3




6. [IpeobpazoBanue yactoThl, cMecutenu, SSB nmpotus DSB NF
7. HacTOTHBIN cuHTE3, (ha30BBIN IIyM, B3AUMHOE CMEIIICHHE.

8. Moaymsius, MeTo1pl MHOXKECTBEHHOTO AocTyna, Radio
Tech.

9. ApXHUTEKTypa MPUEMHHKA U TPOOJIEMBI C CUCTEMOM Rx.

10. Apxurektypa nepeaarunka, PA u cuctemHubie npooieMbl
Tx

11. AHTEeHHBI U pacnpoCcTpaHeHHE JIIsl 0ECIPOBOAHBIX CUCTEM,
OTA u Oro/pKkeT KaHaja

B3auMocBs3b ¢ ApyrumMu TUCHUILUIMHAMHE CTICIIHAIIBHOCTH
AQHTEHHBI ¥ PACIIPOCTPAHEHHUE PAJUOBOJIH, TOCTPOEHUE
TEJIEKOMMYHUKALIMOHHBIX CETEH U CUCTEM, TEOPHSI CBSI3U C
MOJIB>KHBIMH 00BEKTaMuU

TpebGoBaHMsI K UICXOIHBIM YPOBHSAM 3HAHUN U YMEHUUN
CTYJICHTOB:

MaTeMaTHuKa, TeOpUsl BEPOSITHOCTEN U MaTeMaTHuecKas
CTaTHCTUKA, (PU3MKA, OCHOBBI TEOPUH IIETIeH (MIEKTPOTEXHHKA).

b1.B.05

BBenenue B
PaarOI0OKALINIO

Pannonokarus — 3To 001acTh paiiodIeKTPOHUKH,
3aHUMAIOIIAsCa OOHApy)EeHUEM 00BEKTOB (11eJei),
ONpeIeTIEHUEM UX MPOCTPAHCTBEHHBIX KOOPAUHAT, TAPaMETPOB
JBIDKECHUS U (PU3UYECKUX PAa3MEPOB C IIOMOIIBIO
PaAMOTEXHUYECKHUX CPEACTB U METOJ0B. Ilepeunciennbie
3aJla4uM pelarTcs B MPOLecce paguoI0oKallHOHHOTO
HaOII0/IeHUs, a YCTPOICTBa, MpeIHa3HaAuYEHHBIE JJI ATOTO,
Ha3BIBAIOTCS PaMOIoKaMOHHBIME cTaHusAMU (PJIC) wmm
paauonokaropamu. K panonokaimoHHBIM esM (HIIH TPOCTO
[[EJISIM) OTHOCSTCS: MIJIOTUPYEMBIE U O€CITHIIOTHBIC
netarenbHbIe anmapatsl (JIA), ecTecTBEHHBIE M HCKYCCTBEHHBIC
KOCMHYECKHE Tela, aTMoCchepHbIe 00pa30oBaHus, MOPCKHUE 1
pedHble Kopabiu, pa3NTUYHbIE HA3eMHBIC U TIOJJ3EMHBIE,
HAJBOJHBIC U MTOABOIHBIE 00BEKTHI U T.1. UHpOpMarus o
LEJISIX COJAEPIKUTCS B paIMOJIOKAIIMOHHBIX CUTHANIaX. B ciyyae

[K-2, TIK-3;

[IK-2.1; [1K-2.2; T1K-2.3;
[IK-3.1; I1K-3.2; T1K-3.3




paluoIOKallMOHHOT 0 30HAMpoBaHus JIA, npexe Bcero,
HE00X0IMMO MOIYYUTh HHPOPMALIUIO 00 HX
IPOCTPAHCTBEHHBIX KOOPAMHATAX (JJAJIbHOCTB 0 LIEIH U €€
YIJI0BBIE KOOPAUHATHI)

Onucanusi OCHOBHBIX IOHATHH U TEPMUHOB, CBA3aHHBIX C
pamapoM. YpaBHEHHE pajiapa, HeoO0XoIuMoe st 0a30BOTO
IOHUMAaHMs pajiapa, a TaK’kKe HECKOJIbKO IPUMEPOB €ro
MCTIOJIB30BaHUS TP MPOSKTUPOBAHUU PATHOTOKAITUOHHBIX
cucteM. ONUCBIBAIOTCS TaKKe MPOOJIEMbI paCIPOCTPAHEHUS
PaZivoIOKAIMOHHOTO CUTHAJIA, KaK 3aTyXaHue, 3PPeKTh
MHOT'OJTy4€BOI'0 pacCpOCTPAHEHUS U BO3AYXOBO/IbI.
[IpencraBieHbl KOHIENIHS MONIEPEYHOTO CEUSHHS paiapa,
(opMa BOJIHBI, aHTEHHBI, XapaKTEPUCTUKU MepeaTunka u
NpHUEMHHKA, a TAK)KE O0OHAPYKEHHUE PATHOTOKAITMOHHBIX
CUTHAJIOB B IPUCYTCTBUHU 11ymMa. HekoTopsle pagapsl
TpeOyIOTCS U1t OOHAPYKEHHSI HEOOIBIITNX IEJIeH TPH HATMYNUN
ropaszio 6o0jee CHIIbHBIX 3XOCUTHAIOB OT MOPSI UM 3€MJIH B
30HE JIEMCTBUS pajapa. XapaKTePUCTUKU ITUX ITOMEX
00CYX/1al0TCs C MOMOIIBIO HHAWKATOPOB IBMKYIIUXCS LENeH U
METO/I0B UMITYJIbCHOTO JIOTITUIEPA JJIsl CMSTYEHUST HETaTHBHBIX
3¢ (heKkToB momex.

B3anMoCBsI3b ¢ qpyruMu TUCIUIUTHHAME CIICIIUATBHOCTH
JlucuumuinHa TeCHO CBs3aHa U ONMMPAETCsl Ha paHee U3yUYeHHbIe
TUCIUTUTHHBL: «Teopust BepoSITHOCTEH 1 MaTeMaTHIeCcKast
CTaTUCTHKAY, «DJIEKTPOIMHAMUKA U PACIIPOCTPAHEHUE
panmoBOHY», «PaTnOTEeXHUYECKHE TN U CUTHAIIBD»,
«YcTpoiicTBa mpuema U npeoOpa3oBaHUs CUTHAJIOBY.
TpeGoBaHMs K UICXOHBIM YPOBHSIM 3HAHUM U YMEHUI
CTYICHTOB:

MaTeMaTHKa, TEOPHS BEPOSITHOCTEH H MaTeMaTHIeCKast
CTaTUCTHKA, (PU3MKA, OCHOBBI TEOPUH LIETIEH (IIEKTPOTEXHUKA).




b1.B.06

[Ipuxnagnas
3JEKTPOIUHAMUKA

VYuebHas nporpamma aucuuiuingsl «IIpukiaanas
AJIEKTPOJMHAMUKA» OPUEHTUPOBAHA HA ITOATOTOBKY
BBICOKONPO()ECCHOHAIBHBIX KaJIpOB, KOTOPbIE JOJKHBI
00J1a/1aTh OCHOBOIIOJIATAlOIMMU 3HAHUSIMU B TEOPUU
KJIACCUYECKOM JIEKTPOJIMHAMUKH, B CYTH JIEKTPOMATHUTHBIX
IIPOLIECCOB, TPOUCXOAIIMX B PA3IMUHBIX CpefjaX. DTU 3HAHUS
HEO0XOUMBI U SIBJIAIOTCS Ba)KHEHIIMMU NIPH TPOEKTUPOBAHUU
¥ QYHKIMOHUPOBAHUH COBPEMEHHBIX TEJICKOMMYHHKAIIMOHHBIX
CUCTEM U ceTel. AKTyalbHOM MPaKTUYECKOU 3a1aueit
JUCLIUIUIMHBI SBJISETCS OJTOTOBKA CTYJIEHTOB K TBOPUECKOMY
U MPAaKTUYECKOMY NPO(eCcCHOHATBHOMY BOCIIPHUSTHUIO 3ajiay B
o0nacTu 6ecpoBOIHBIX KOMMYHUKAIIUI U CEHCOPOB.
B3auMocBsI3b ¢ IpyruMu IUCHUIUIMHAMHU CIIEUAIBHOCTH:
JlanHas qucuuIIMHa TECHEHIIIMM 00pa3oM B3aMMOCBSI3aHa C
HOCEYIOIUMH JUCHUIUIMHAME: (PU3HUECKHE OCHOBBI TEXHUKU
CBUY, aHTeHHBI U pacnpocTpaHEHHE PaJUOBOJIH, IOCTPOECHUE
TEJIEKOMMYHUKALIMOHHBIX CETEN U CUCTEM, TEOPHSI CBSI3U C
MOJIBU’KHBIMH 00BEKTaMHU, TEOPHS DJIEKTPOMAarHUTHON
COBMECTHUMOCTH.

TpebGoBaHMs K UICXOHBIM YPOBHSM 3HAHUM U yMEHUH
CTYJEHTOB:

MaTeMaTUYeCKUN aHaJIN3, aHATUTUYECKasi TeOMETPHUsI,
BEKTOpHas ajaredpa v BEKTOPHBIN aHanu3, 1uddepeHuaibHbe
ypaBHEHHUS, (PHU3HKa— FIEKTPUYECTBO U MAarHEeTU3M, OINTHKA,
aToMHasl (pU3HKa, HIEKTPOHUKA, TEOPHSI INEKTPHUUECKUX HEMeH.

TIK-3;
IIK-3.1; TIK-3.2; TIK-3.3

b1.B.07

Kpunrorpadus u
0e30IMacHOCTh

B kypce aucuunnunsl “Kpunrorpadus u 6e3onacHocTs”
U3JIaratoTcsi OCHOBHBIE MOHATHS KPUITOTpapUUeCKuX METOI0B
U CPEJCTB 3aIlUThI HHPOPMAIK, HeOOXOIUMBIE IS
npo¢eCCHOHATLHON JIeATETbHOCTH B 001aCTH
MH(OPMALIMOHHBIX TEXHOJIOTHI U CHUCTEM CBS3H.
PaccmarpuBarotcst o01ne XapakTepuCcTUKA METOI0B
KpunTorpaguueckoi 3amuTbl HHPOpPMAaIUH, TPUBOJIATCS
OIKCaHKE CPEJCTB, NMPUHIIMIIOB U MEXaHU3MOB 0OecreueHUs

TK-4, TIK-5, TIK-6, TTK-7,
[K-8, [1K-9;

TK-4.1; TIK-4.2; TTIK-4.3;
TK-5.1; TIK-5.2; TIK-5.3;
TK-6.1; TIK-6.2; TTK-6.3;
MK-7.1; IK-7.2; TIK-7.3;
TK-8.1; TIK-8.2; TTK-8.3:;




MH(POPMALIMOHHOM 0€30IaCHOCTH U CPEJICTB 3aILUTHI
KOMITBIOTEPHOH MH(OPMAINK ¢ TIPUMEHEHUEM KpUITOrpaduH.
JlaHbl onpefieIeHUss M MIPUMEPbl KPUNTOIpapruecKoro
3akpeITUst uHpopmarmu. [lonxpoOGHO paccMOTpeHBI
KJIACCUYECKHE U COBPEMEHHBIE CHMMETPUYHBIE U
ACHMMETPUYHBIE KPUNTOCHCTEMBI IHU(POBAHUS, METOIBI
co3/iaHus LU(POBOM NOANMCH, CHEHHUATIbHbIE TEXHUYECKUE
CpencTBa Ul 3allUThl MMOMEUICHUM W annaparypsl.
OnuceIBatOTCs MPOLEAYphl ayTEHTU(PHUKALMY U IIU(PPOBaHUS B
cUCTEeMax pPagruov4acTOTHON HIACHTU(UKAIIMN U MOOMIIbHON
PazMOCBA3H Pa3HbIX OKOJIECHUM.

B3anMocCBA3b ¢ ApYIrMMH TUCUMIUIMHAMMY CIIELUAIBHOCTH:
JlaHHas nucHUIUIMHA TeCHEHIIMM 00pa3oM CBsi3aHa Co
CJIEYIOIMMU JUCIUIUIMHAMU: MaTeMaTuKa, THPOpMaTHKa,
TEOpHsl KOJUPOBAHUS, 001ast TEOPUS CBSI3H, IOCTPOCHUE
TEJIEKOMMYHHUKAMOHHBIX CETEN U CUCTEM.

TpeboBaHMs K UCXOAHBIM YPOBHIM 3HAHUN M YMEHUIN
CTYJICHTOB:

JMCUUIUIMHBL, U3yYeHHE KOTOPBIX SBJISIETCS HEOOXOUMOM
0a30i1 111 OCBOCHUS JAaHHOW TUCHIUIIIMHEI CIICTYIOTUE -
¢u3uka, MaTemMaTuka, HH(GpOpMaTHKa, TEOPHs BEPOATHOCTEH U
MaTe€MaTH4YeCcKasi CTATUCTUKA.

I1K-9.1; I1K-9.2; T1K-9.3

b1.B.08

OnTtnyeckue
CHCTEMEI U
OIITOBOJIOKOHHAS
CBA3b

B nmporpamme kypca qUCIUIIIUHB « ONTHYECKUE CUCTEMBI U
OIITOBOJIOKOHHAS CBS3b» HU3J10KEHBI OCHOBHBIE KOHIIEITIIUHA
onTtuyeckoil csa3u. C yueToM MOyUYeHHBIX B OaKanaBpuaTe
3HAHWI M0 OCHOBAM pean3aIlii ONTHYECKUX JIMHUN CBSI3U U
MX OCHOBHBIM 3JIEMEHTaM, B IJAHHOM Kypce MOCJIeIOBATEIbHO
paccMaTpUBaIOTCSI TPU OCHOBHBIE CHCTEMBI
MHOT'OII0JIb30BaTEIBCKOr0 TOCTYTA: C BPEMEHHBIM, YaCTOTHBIM
1 KOJIOBBIM pazzenienneM kaHaioB. [Togpo6Ho
paccMaTpUBAIOTCS CIIOCOOBI pean3alluu CeTel CBA3H Pa3HOTO
YPOBHS ¥ TpeOOBAaHUS K UX COBMECTUMOCTH.

B3auMocCBsI3b ¢ APYIrMMH TUCUMILUIMHAMY CTIELIMAIBHOCTHU:

[K-1, 1IK-2;

MK-1.1; IMK-1.2; TIK-1.3;
[1K-2.1; T1K-2.2; TIK-2.3




JlanHast TuCHUIUIMHA TECHEUITUM 00pa3oM B3aUMOCBsI3aHa C
JTUCITUTUIMHAMU: 3JIEKTPOMArHUTHBIE TIOJISI ¥ BOJTHBI,
ONTHYECKUE TEIIEKOMMYHHKAIIMOHHbBIE CUCTEMBI, 001I1asi TEOpHUsI
cBsi3U, H(ppoBasg 00pabOTKa CUTHAIOB, TIOCTPOCHHE
TEJICKOMMYHHUKAIIMOHHBIX ceTel U ¢ nocienyomumu Y MK/]
MarucTpaTyphl.

TpeGoBaHMs K UCXOIHBIM YPOBHSIM 3HAHUN U YMEHHUI
CTYJE€HTOB:

J171st IpOXOKISHUS TUCIUIUIMHBI CTYACHT JOJDKEH 3HATh
OCHOBBI 110 KypcaM: MaTeEMaTUYECKOT0 aHau3a,
AHATUTUYECKON T€OMETPHH, BEKTOPHOU anreOpbl U BEKTOPHOTO
aHanu3a, TudGepeHnaTbHbIX YPaBHEHHH, TI0 O0IIUM KypcaM
(bu3UKH, 110 TEOPUU BEPOSITHOCTEN U MaTEeMaTHUECKON
CTaTHCTHUKE, OCHOBAM PAJIMOTEXHUKH, HJICKTPOMATHUTHBIM
MOJISIM U BOJIHAM, 10 KypcaM Iu(ppoBoi 00pabOTKU CUTHAIOB,
001Iei TeOpHUH CBS3U M ONTHYECKUX TEICKOMMYHHUKAITHOHHBIX
CUCTEM

b1.B.09

CoBpeMeHHbIE CETH
CBSI3U

VYyeOHas mporpamMma AUCHUIINHBI «COBpPEMEHHBIE CETH CBSI3U»
SBJISIIOIIENCS OZJHOM M3 OCHOBHBIX NMPO(UIUPYIOLIIX
CHEIMaJIbHBIX JUCLMILIUH MarucTpaTypbl, OpUEHTUPOBaHA Ha
MOJTrOTOBKY BBICOKOIIPO(ECCHOHATIBHBIX KaIpOB B 00JIaCTH
TEJIEeKOMMYHUKALIUN, YMEIOIUX 000CHOBaHHO U 3(pPEKTUBHO
IIPUMEHSTH CYIIECTBYIOLINE U OCBaBaTh HOBBIE METO/IBI B
00paboTKe CUTHAJIOB.

B3auMocCBsI3b ¢ IpyruMu IUCHUIUIMHAMHU CIIEUAIIBHOCTH:
JlanHas quCIUIIIINHA TECHEHIITMM 00pa30oM B3aMMOCBSI3aHa C
JUCHUTUTMHAME: UH()OPMAIIMOHHBIE TEXHOJIOTHUHU B
TEJIEeKOMMYHUKALIUAX, TEOPUS TOCTPOCHHUS
MH(POKOMMYHUKAITMOHHBIX CETEH U CUCTEM, CUCTEMBI
OecTpOBOHOM CBSI3H.

TpeboBaHMs K UCXOAHBIM YPOBHIM 3HAHUN M YMEHUH
CTYJIEHTOB: - OCHOBBI PaIMOTEXHUKH, O0LIasi TEOPUS CBSI3H,
KYPCBI SI3bIKOB IIPOIPaMMHUPOBAHUSI.

TIK-1, [IK-2, T1K-3, [1K-4,
TK-6, TIK-7;

TK-1.1; TIK-1.2; TIK-1.3;
TK-2.1; TIK-2.2; TIK-2.3;
TK-3.1; TIK-3.2; TIK-3.3;
TK-4.1; TIK-4.2; TIK-4.3;
TK-6.1; TTK-6.2; TIK-6.3;
TK-7.1; TIK-7.2; TIK-7.3




b1.B.10

Teopus
KOZAMPOBAHUSA U
CXKXAaTHuC AaHHBbIX

B kypce nucuuninunsl « Teopust KOTUPOBAaHUA U CKATHE
JAHHBIX» U3y4aeTcs MpobdiiemMa IoOMeX0yCTOMUNBOro
KOJMPOBAaHUS Ul 3aIIUThl MH(QOpPMAIMK MpU Tepenave ee
0 KaHajnaMm cBs3u. CUCTEMATUYECKU U3J1araloTCs OCHOBHBIE
MIOHATHUS TEOPUH KOJUPOBAHUSA U OCHOBBI TEOPHUM CKATUS
cooOuieHuit. [IpuBoasATCS HEKOTOPBIE CBEAECHUS U3 TEOPUU
yrcen. [1ogpoOHO onuchIBaIOTCS Ba)kKHEHIIINE KIIACCH KOJIOB U
IPUHIUIBI CKaTHUS/PACIIaKOBKU JAHHBIX HA OCHOBE
apu(PMETUYECKUX U CTATUCTUUECKUX METOJ0B. [laHbl
onpezeneHus rpanul XemMmuHra, CuariaTona, Bapmamosa-
['un6epra. [IpuBoasiTcs cXxeMbl NPAKTUYECKOHN peanus3aiuu
HOIYJISIPHBIX KOAOB. PaccMOTpEeHB! alropuTMbl UTEPALIMOHHOTO
JEKOTUPOBAHUS [Tl OJIOKOBBIX M CBEPTOYHBIX TYpOO KOIOB U
KOJIOB ITPOU3BEACHUN, KOTOPBIE UMEIOT TEXHOJIIOTUYECKUE
IIPEUMYILECTBA Nepe] APYTUMHU AITOPUTMAMH KOPPEKIINHU
OLIMOOK ¥ MOTYT HallTW MPUMEHEHNE B pa3IMYHBIX 0071aCTAX

CBsI3H, o0OecrieunBasi BRICOKHE XapaKTCPUCTUKU JCKOIUPOBAHUAA.

B3auMocCBsI3b ¢ IpyruMu IUCHUIUIMHAMHU CIIEUAIIBHOCTH:
JlanHas QUCHUIIIIMHA TECHEWIIMM 00pa3oM CBsi3aHa CO
CIEIYIOIMMH JUCHUILINHAMM:

MH(OpPMalLlMOHHBIE TEXHOJOTUH, Teopus MHPOpMaIuHy,
TEOpHUsl BEPOSATHOCTEN, OCHOBBI TEOPUH UUCEIN, TEOPUS
MIOCTPOCHHUS TEIEKOMMYHUKAIIMOHHBIX CETEHl U CHCTEM,
OCHOBBI HH(POPMALIMOHHON OE€30MaCHOCTH.

TpeboBaHMs K UCXOAHBIM YPOBHIM 3HAHUN M YMEHUH
CTYJEHTOB:

JMCUUTUIMHBL, U3yYeHHE KOTOPBIX SBJISIETCS HEOOXOIUMOM
0a30i1 11 OCBOCHUS JAHHOW TUCIUIUIAHBI CIICTYIONTHE: -
MaTeMaTHKa, TeopHsi UH(pOpMaIK, HHPOPMATUKA, TEOPHS
BEPOATHOCTEH U MaTeMaTH4ecKas CTaTUCTHKA, OCHOBBI
MH(POPMALIMOHHOM 0€30MaCHOCTH.

[K-3, TIK-7, T1K-8, I1K-9;

IIK-3.1; TIK-3.2; T1K-3.3;
IIK-7.1; TIK-7.2; T1IK-7.3;
TIK-8.1; TIK-8.2; T1K-8.3;
I1K-9.1; T1K-9.2; T1K-9.3




Nunekc

HaunmenoBanue

Komnerenuun

b1.B.JIB.01.01

BBenenue B
00701 010):3%20)
00paboTKy
CUTHAJIOB

VYuebHasg mnporpamma AUCLUUILIMHBI «BBeneHue B 1U(pPOBYIO

00pabOTKy CHUTHAJIOBY», SIBISIOMICHCS OJHOW W3 OCHOBHBIX

IpOQWINPYIOIIUX CHEHMAIbHBIX JUCLUIUIMH MarucTpaTypsl,

OPUEHTHPOBAaHAa HAa IOATOTOBKY BBICOKOIPO(ECCHOHATBHBIX

KaJJpOB B 00J1aCTH TE€JIEKOMMYHUKALUH, yMEIOIIUX 000CHOBAaHHO

1 3G PEKTUBHO MPUMEHSTH CYIIECTBYIOIINE U OCBaNBaTh HOBHIC

METO/IbI B 00pabOTKE CUTHATIOB.

B3anMocBs3b ¢ APYrHMH JUCHUILUINHAMY CHENHMAJIBLHOCTH:

- "udopmarnimoHHbIe TEXHOIOTHH"

- "BBelieHue B TEJIEKOMMYHUKAIIMOHHBIE CUCTEMBI"

Pe3ynbTarsl U3yueHHUs JaHHOW JUCLMIIIIMHBI UCTIOIb3YIOTCS IIPU
W3YYEHUHU CIIETYIOIINX AUCLIUILINH:

- "Teopust moctpoeHuss HMH()OKOMMYHHKAIIMOHHBIX CeTed H
cucreM";

- "CucreMsl 6ecripoBOIHOM cBs3H".

Komnerennuu, mnongyyeHHble TOpU  U3YYEHUH  JAHHOU

JUCLUIUIMHBL, HEOOXOAUMBI TaKXkKe JUIsl YCIEITHOIO IPOBEIECHUS

CaMOCTOSITENIbHOM ~ Hay4YHO-UCCIIEOBATEIbCKONM  paboThl U

BBITIOJTHEHHSI MATUCTEPCKOMN TUCCEPTALUN

TpeGoBaHus K HCXOAHBIM YPOBHSIM 3HAHMI U YMeHM I

CTYIECHTOB:

MaTeMaTHYeCKUi aHaiu3, oOuias Teopus CBSI3U, OCHOBBI

PaIMOTEXHUKH.

[1K-3, IIK-5;

I1K-3.1; TIK-3.2; TIK-3.3; IIK-
5.1; TIK-5.2; T1K-5.3

b1.B.JIB.01.02

ATanITUBHEIE
GbuILTPHI

VYyeOHast mporpamMma AMCLUUIUIMHBI «AJTAaTUBHBIE QUIBTPHIY,
SBIISAIONIENCS OTHOM U3 OCHOBHBIX MPOQHUINPYIOLIUX
CIEUAJIBHBIX JUCLMIIINH MarucTpaTypbl OpUEHTUPOBAHA Ha
MOJITOTOBKY BBICOKOIPO(ECCHOHATIBHBIX KaJpOB B 001acTH
TEJIEKOMMYHHUKAINH, yMEIOIINX 000CHOBaHHO U 3()(heKTHBHO
IIPUMEHSATH CYLIECTBYIOIIUE U OCBAUBAaTh HOBBIE METO/IbI B
00paboTKe CUTHAJIOB.

[K-3, T1K-5;

[IK-3.1; I1K-3.2; I1K-3.3; T1K-
5.1; [IK-5.2; TIK-5.3




B3anmocCBs3b ¢ IpyruMu JUCUUIUIMHAMU CTICIIUATIbHOCTH:

- "Undopmarnmonssie TexHonorun"

- "BBenienue B TeNEKOMMYHUKAIIUOHHBIE CUCTEMBI"
Pe3ynbrarhl u3ydeHUs: JAHHOW JUCHUIUIMHBI UCTIONB3YIOTCS
MPY U3YYECHUH CIEAYIOIUX AUCIUTUIAH:

- "Teopus mocTpoeHuss THPOKOMMYHHUKAIIMOHHBIX CETEH U
cucrem'";

- "Cuctembl 6eCIIpOBOTHOM CBSI3H'".

Komnerenuuu, noaydeHHbIe NpU U3yUYEHUN JAHHOMN
JTUCHUTITMHBI, HEOOXO0IUMBI TAKXKE JJI YCIEITHOTO MPOBEICHUS
CaMOCTOSITENIbHON HayYHO-UCCIIEI0BATEIbCKOM paboThI U
BBITIOJIHCHHS] MAaTrCTEPCKOU TUCCEPTAIITU

TpeGoBaHMs K UICXOJHBIM YPOBHSAM 3HAHUN U YMEHUN
CTyJIEeHTOB: MaremaTtuueckuil aHaiu3, o01ias Teopus CBSI3H,
OCHOBBI ITIOCTPOEHHUSI TEIEKOMMYHHUKAIIMOHHBIX CETEH U CUCTEM,
OCHOBBI TEOPHH CBSI3H C MOABUKHBIMH O0BEKTAMU

b1.B.JIB.02.01

OcHOBBI
CITyTHUKOBOM CBSI3U
Y HaBUraluu

CIlyTHUKOBBIE CUCTEMBI CBSI3H OTKPBLIN JOCTYI K
MEXIyHapOAHBIM HH(POPMAILIMOHHBIM pecypcaM U MO3BOJIUIN B
peaabHOM BpeMEeHH 0OMEHUBAaThCs HH(POpMaLueil Mex 1y
JT00BIMU TOYKAMHU 3€MHOI MOBEPXHOCTH U OKOJIO3EMHOTO
npoctpaHcTBa. [Ipuuem orpaHnueHuii Ha BUJ HHQOpMaIK
MIPAKTUYECKH HE CYLIECTBYET. ITO MOXKET OBITH PAIUO U
TeJIeBEIIaHue, roj0coBas U 1HQpoBas CBA3b, 3aU(poBaHHASL
uHpopmanuda. CrucremMbl HaOJIOIEHUS, UCTIONb3YIOIINE
CIIyTHUKOBYIO CBSA3b M HABUTALIUIO TIO3BOJIMIIM ITOJIyYHUTh
MPUHILIMITAAIBLHO HOBOE KaYeCTBO JI IPU KOHTPOJIE U
yIpaBJIEHUH MOABUKHBIMH OOBEKTaMH.

VY4ebHOe nporpaMma MocBsIleHa U3JI0KEHHI0 OCHOBHBIX
IIPUHIIMIIOB IOCTPOEHUS CIIyTHUKOBBIX HaBUTAIIMOHHBIX
cucreM, (pOpMHUPOBAHUIO TPEOOBAHUN CO CTOPOHBI
noTpeOUTENe CUCTEMBI, OIMCAHUIO HA3€MHOTO U KOCMUYECKUX
CErMEHTOB, ONTMCAHUIO METOJIOB PEIICHNS HaBUTAIIMOHHBIX
3aga4. OOGCYk/IAI0TCsl BOIIPOCHl COBMECTHOTO NPUMEHEHHSI

[K-2, TIK-3;
MK-2.1; I1K-2.2; TIK-2.3;
[IK-3.1; [1K-3.2; 11K-3.3




cryTHUKOBBIX HaBUTanmoHHbIX cucteM ['JIOHACC, GPS,
cuctembl Galileo u T.1. PaccmaTpuBaroTCst pa3nmuvHbIe
JOTIOTHEHUS: JIOKaJIbHas AuQdepeHnnanbHas KOppeKIus 1
IIMPOKO30HHBIE TU(PEepeHIATBHBIE TT0ICUCTEMbI
WAAS/MSAS/EGNOS. IlpencraBieHpl XapaKTEPUCTHKA
HaBUTallMOHHBIX cucteM. [IpuBoasTCS pa3anvHbIe
HABUTAIIMOHHBIC AJITOPUTMBI U TTOJyUYE€HHBIE HA X OCHOBE
pe3ybTaThl pEHICHUS TPaKTUYeCKuX 3aad. [IpeacraBieHo
onucanue nakera rnporpamm "CIlyTHUKOBAsI HABUTaLMs'".
JlanHOE MTporpaMMHOE oOecrieueHre HalMCaHo Ha SI3bIKE
nporpamMmmupoBanus Matlab, KoTopblil pakTHUecKH SBIIETCS
CTaHJAPTOM IPHU PEIICHUH TEXHUYECKUX U HAYUHBIX MPOOIIEM.
[Taker "CnyTHHUKOBas HaBUTAlMs" BKIIIOYAET B ce0s psl
MOJANPOrPaMM, Ha OCHOBE KOTOPBIX I10JIb30BATEIb CMOXKET HE
TOJIBKO U3YYHTh MIPOTPAMMHYIO CTOPOHY peanu3aiiun
HAaBUTALIMOHHBIX aJITOPUTMOB, HO U CKOHCTPYHUPOBATh HOBBIN
HABUTAIIMOHHBIN aIrOPUTM, IPOBECTH PACUETHI 110 BHIOOPY
HOBOW OpOUTAILHON IPyNIIUPOBKH U T.JI.

B3anMocBs3b ¢ ApyruMu TUCHUILUIMHAMY CTIELIUAIBHOCTHU:
JlucuumiinHa TECHO CBSi3aHa U ONUpAeTCs Ha paHee U3yUYeHHbIe
JUCUUIIIMHBL: « Teopusi BEpOATHOCTEN U MaTEMaTUYECKast
CTaTHCTHKAY, «DJIEKTPOIMHAMUKA U PACIIPOCTPAHEHNE
paanoBoIHY, «PannoTexHudeckue 1enu U CUTHAJIbD,
«YcTpoiicTBa mpruemMa u mpeodpa3oBaHusl CUTHATIOBY.
TpeboBaHMs K UCXOAHBIM YPOBHIM 3HAHUN M YMEHUHN
CTYJEHTOB:

MaTeMmatuka, pu3uka, "HPOpMaTHKa, TEOPHsI TOJSL.

B1.B.J[B.02.02

O6paboTka
MacCUBOB

MotyJTb NCTIOJTE3YETCS KaK BApUATHBHBIN 110 BEIOOPY CTYICHTA
B 0Opa3oBaTenbHO mporpamme MHpopmanronHo-
WHTEJUICKTyaJIbHbIC CUCTEMBI B OM3Hece. MOIyIb IMOCBSAIICH
M3YYCHHUIO MaTEMaTHYeCKOro amnmapara, UCIoIb3yeMoro mpu
pa3zpaboTke U GyHKIIMOHUPOBAHUN MHTEIUIEKTYaTbHBIX U
poYnx HHGOPMAIIMOHHBIX CUCTeM. PaccMaTpuBarOTCsl OCHOBBI

[IK-3, IIK-5;

MK-3.1; IIK-3.2; TIK-3.3
MK-5.1; IIK-5.2; TIK-5.3;




HEYETKOMU JIOTMKH, TEOPUHA HEYETKMX MHOKECTB U
JIMHIBUCTUYECKUX BEJIMYMH, 3JIEMEHTHI HECTAaHAAPTHOIO
UCUHUCIJIEHUS U (DAaKTOPHOIO aHAIN3a, a TAK)KE MAaTEMaTHUECKOe
ONHUCaHUE HEHPOHHBIX CETEH (€CTECTBEHHBIX U
UCKYycCTBEHHbIX ). [IpoekT o Moayito npeaycMarpuBaer
pa3paboTKy cucTeM JAJis IOMCKa 3aKOHOMEPHOCTEHN B OONBIINX
MaccuBax UH(MOpMaIHH, JINOO CHCTEM CEMaHTHUYECKOTO
aHaJu3a TEKCTOB MPOU3BOJBHOIO pa3Mepa. IIpeanonaraercs
UCIOJIb30BaHuE B kKauecTBe 6a30Boro [10 pacnpocTpaHeHHBIX
MPUKJIAJIHBIX TIPOTPAMMHBIX cUCTeM — Statistica, Matiab u ap.
OcBoeHue MOJyJisl IO3BOJIMT BBITYCKHUKY C KBAJIM(UKAILUEH
MarucTp HCIOJIb30BaTh MATEMATUYECKUM anmapar [OUCKa,
aHanu3a 1 00pabOTKK OOJIBIIMX MACCUBOB JIaHHBIX U 3HAHU B
Hay4YHOU U IIPAKTUYECKOHN JESATEIbHOCTH.

B3auMocBsI3b ¢ IpyruMu IUCHUIUIMHAMHU CIIEUAIIBHOCTH:
WHupopmaninoHHbIE TEXHOJIOTUU, TEOPHS IOCTPOCHUS
MH(POKOMMYHUKAIIMOHHBIX CETeH U CUCTEM, CUCTEMBI
OecTpOBOHOM CBSI3H.

TpeboBaHMs K UCXOAHBIM YPOBHIM 3HAHUN M YMEHUHN
CTYJIEHTOB: MaTeMaTHKa, (U3UKa, BEIUNCIUTEIbHAS TEXHUKA U
UH(POPMALIMOHHBIE TEXHOJIOTHH.

B1.B.JIB.03.01

Teopus
oOHapyX eHHs U
OLIEHKHU

VYuebHas nporpamMMa JUCHUIUTUHBI « Teopust 0OHapyKeHUs U
OLICHKMW. SIBJISIOLIEICSI OHON M3 OCHOBHBIX POGUIHPYIOMINX
CIEUAJIBHBIX JUCLMILINH MarucTpaTypbl OpUEHTUPOBAHA Ha
MOJITOTOBKY BBICOKOIPO(ECCHOHATIBHBIX KaJpOB B 001acTh
TEJIEKOMMYHHUKAINH, yMEIOIINX 000CHOBaHHO U 3()(heKTHBHO
MPUMEHSITH CYIIECTBYIOIINE U OCBaUBaTh HOBbIE METO/IbI B
o0paboTke curHasioB. KomnereHuu, noay4eHHble Ipu
M3Y4YEHUU JaHHOW AMCUUIUIMHBI, HEOOXOAUMBI TaKXKe IS
YCHEIIHOT0 MPOBEAECHUS CAMOCTOSTEIBHON HAYyYHO-
HCCJIEIOBATENBCKOM pabOThI U BBHITIOJHEHHS BBIITYCKHOM
KBAJTM(PHUKAIIMOHHOHN paboThI.

[IK-3, IIK-5, T1K-8;

MK-3.1; [1K-3.2; T1K-3.3;
[IK-5.1; [1K-5.2; TIK-5.3;
[IK-8.1; I1K-8.2; T1K-8.3




B3anMocBA3b ¢ ApyrMMHU TUCUMILUIMHAMHY CIIELIUAIBHOCTHU:
JlaHHast TUCIUTUIMHA TECHEWITUM 00pa30M B3aMMOCBSI3aHa C
MOCJIETYIOIUMHU JUCHUIUITMHAMMU:

Teopus noctpoeHust ”HPOKOMMYHUKALMOHHBIX CETEH U
CUCTEM, CUCTEMbI OECTIPOBOIHOM CBSI3U, MATEMaTUUECKHI
aHajau3, 0011as TeOpHs CBS3H.

TpeGoBaHMs K UCXOIHBIM YPOBHSIM 3HAHUN U YMEHHUI
CTYJICHTOB:

MaTeMaTU4YeCKUi aHaJIN3, aHAIUTUYECKasi TEOMETPUs,
BEKTOpHas ajredpa v BEKTOPHBIN aHaU3, MU depeHIHaTbHbIC
YpaBHEHUs, TEOPHUsI STEKTPUUECKUX eI, HaBbIKU
[IPOrpaMMHUPOBAHUS.

51.B.JIB.03.02

Teopus cereBoit
nHpopmauu

VYuebHas mporpaMma IUCHUIUIMHBIL “Teopus ceTeBon
uH(popMaluK” OPUESHTHPOBAHA HA TTOJATOTOBKY
BBICOKOTIPO(eCCHOHAIBHBIX KaIpOB B cepe
TEJIEKOMMYHHUKAINH, KOTOpbIE JOJKHBI 00/1a1aTh
OCHOBOIIOJIATal0IIMMU 3HAaHUSIMU B 00J1aCTH MIPOEKTUPOBAHUS
JJIEKTPOHHBIX CXEM, HaBBIKAMH B TEXHUKE YTCHUS U
ITOCTPOEHUS Pa3JIMYHBIX JJIEMEHTOB U JIOTUYECKUX YCTPOMCTB
U(PPOBON CXEMOTEXHUKH HAa OCHOBE COBPEMEHHOM
AIIEMEHTHOM 0a3bl. AKTyalbHON MPAaKTUUECKOH 3a1aueit
JUCLHUIIINHBI SBJISETCSA MOATOTOBKA CTYIEHTOB K TBOPYECKOMY
npodeccnoHanTbHOMY BOCIIPUSTHIO 3a/1a4 BHIYMCIUTEIBHON
TEXHUKHU.

B3anMocCBA3b ¢ ApyrMMH TUCHMIUIMHAMHY CIIEIUAIBHOCTH:
JlaHHas IMCIUIIIMHA TECHEUIIIMM 00pa30M B3aUMOCBSI3aHa C
JTUCIUATITMHAMUA: OCHOBBI PAIMOTEXHUKH, I poBasi 00padoTKa
CUTHAJIOB, JJICKTPOHMKA, IUCKPETHAs MaTEMaTHKa,
TpeGoBaHMsI K UICXOHBIM YPOBHSAM 3HAHUN U YMEHUN
CTYACHTOB: (hU3MKa, MaTeMaTuKa, MHPOPMAaTHKa, TEOPHs
BEPOSITHOCTEN M MATEMATHYECKasi CTATUCTUKA.

[K-4, TIK-6, T1K-9;

[1K-4.1; [1K-4.2; 11K-4.3;
[K-6.1; T1K-6.2; T1K-6.3;
I1K-9.1; T1K-9.2; TIK-9.3




®T/B.01

Paguorexnndeckue
LETBI ¥ CUTHAJIbI

Hucnunimaa  «PagumorexHuyeckne  IeMM M CUTHAIBD»
npeIHa3HaueHa JJis yriyOeHus: 3HaHUK MarucTpoB B 00JIACTH
npodeccnoHanbHOM AesiTenbHOCTH. OCHOBHOE BHHUMAaHUE IPHU
NPOXOX/ICHUN UCHUIUIMHBI yIENAeTCS METOoJaM aHalIu3a |
CHHTE3a CHTHAJOB M IIENeH, a Takke (OPMUPOBAHUIO Y
CTYACHTOB KOMIIETEHIMH IS M3Y4YCHHUS IOCIEAYIOINX
PaIMOTeXHUYECKUX JUCHMIUIMH M MPAKTUYECKOH paboThI
UHKeHepa, U (POPMHUPOBAHHIO OCHOBHOTO KOMILIEKCAa 3HAHHHU,
HEOOXOAMMBIX JIJIsl HOHUMAaHHSI IPHHLIUIIOB ()yHKIIMOHUPOBAHUS

PaaMOTEXHUYECKUX YCTPONCTB U CUCTEM.

B3aumMocBsizb ¢ APYIrUMH JUCHUIVIMHAMHA CIICMUAJTBHOCTH:
I[aHHaSI JAUCHUIIIINHA 6a3preTc;1 Ha 3HaHMM OCHOBHBIX

JAUCIMIIINH, HpOfIJICHHBIX 110 IporpamMme 6aKaJ1aBpHaTa

OIIK-2, OIIK-3, TIK-3;

OIIK-2.1; OIIK-2.2; OIIK-2.3;
OIIK-3.1; OIIK-3.2; OIIK-3.
I1K-3.1; TIK-3.2; TIK-3.3




