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IIporpammy cocraBui(u):

K.M.H., 00Y., Kcend306 Anexcandp Barenmurosuu

Pabouas nporpaMma AUCIHIUIHEL

MeTtoasl u cpeacTsa u3mepenus B TKC

paspaborana B coorBercTBUU ¢ PI'OC BO:!

®I'OC BO - 6akanaBpuar no HanpasieHuto moarotoku 11.03.02 NHpoOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U (IIPHUKa3
Muno6pHayku Poccuu ot 19.09.2017 r. Ne 930)

COCTaBJIeHa HAa OCHOBaHWHU Y4eOHOTO IJIaHa:
11.03.02 udpoKOMMYHUKAIIMOHHBIC TEXHOJIOTUH M CUCTEMBI CBSI3H

YTBEP)KICHHOTO y4EHBIM cOBETOM By3a OT 28.01.2022 mpoTokomn Ne 6.

Pabouas nmporpamma oroOpeHa Ha 3aceqaHuu Kadeapsl

PagnoTexHHYeCKHX yCTPOHCTB

[Iporokon ot 27.05.2022 . Ne 10
Cpok zeiicTBus nporpammsl: 2022-2026 yu.r.
3aB. kadenpoit [Tapumn FOpuii Hukonaesuy



BusupoBanue PII/I st ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CyKAeHa U 0100peHa JIIs
ucronHenus B 2023-2024 yue6HOM TOy Ha 3aceTanuy Kadheaps
PagnoTexHHYeCKHX yCTPOHCTB

IIporokomor _ 2023 1. Ne

3aB. kadenpoi

Busuposanue PII/I st ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa ISt
ucrnonHeHus B 2024-2025 yaeOHOM ToAy Ha 3acenaHuu Kadeapbl
PagnoTexHHYeCKHX yCTPOHCTB

IIpoTokomor _ 2024 1. Ne

3aB. kadenpoit

Buzuposanmue PILJI x5 ucnonnHenust B ouepeHOM y4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa st
ucnoyiHenus B 2025-2026 yueOHOM o1y Ha 3aceqaHny Kadeapbl
PaguorexHHYeCcKUX yCTPOHCTB

[Iporoxomor 2025 . Ne

3aB. kadenpoi

Busuposanue PII/I st ucnosiHeHUs B 04epeTHOM Y4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa IS
ucronHenus B 2026-2027 yue6GHOM TOy Ha 3aceTaHuy Kadheaps

PagnoTexHHYeCKHX yCTPOHCTB

IIporokomor _ 2026 r. Ne

3aB. kadenpoit




1. LIEJIM OCBOEHMUSA AUCLIUILINHBI (MOY.JIST)

1.1|{ITomyuenne npeacTaBiIeHNs U IPUKIATHBIX 3HAHUNA O METO/IaX U CPENICTBAX N3MEPEHHM, NCTIOIB3YIOMINXCS TIPU
MIPOEKTHUPOBAHUM, KOHTPOJIE U HACTPOHKE MHPOKOMMYHUKAIIMOHHBIX CUCTEM U MX OTIEJIBbHBIX (DYHKIIMOHAJIBHBIX Y3JIOB.

2. MECTO JUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJIBHOM MPOT'PAMMBI

Iuk (pazzen) OIT: [51.B

2.1|TpeGoBanus K NpeABAPUTEIbHOI MOAT0TOBKE 00y4YalOIIerocs:

2.1.1/OcHOBBI IPOrpaMMUPOBAaHUSL MUKPOIPOLECCOPHON TEXHUKU

2.1.2]/OcHOBBI IPOrpaMMUPOBaHUSL MUKPOIPOLECCOPHON TEXHUKU

2.2| IncuMnaMHbI (MOAYJIM) M MPAKTUKH, VIS KOTOPbIX OCBOEHME JAHHOM IMCHUILIUHBI (MOYJ/Is1) HEO0X0AMMO KaK
npealIecTByOLIEe:

2.2.1|MHoroxkaHanpHbIE TEJIEKOMM yYHHUKAIIHOHHBIE CUCTEMBI

2.2.2|IIpon3BoacTBEHHAS TPAKTHKA

2.2.3|IIpon3BoacTBeHHAS TPAKTHKA

2.2.4|Texnonoruueckas (IIPOEKTHO-TEXHOIOTNUECKas) IPaKTUKa

2.2.5|Texnonoruueckas (IIPOEKTHO-TEXHOIOTNUECKas) IPaKTUKa

2.2.6/3amura napopmarpun B MTKC

2.2.7|3amura undopmaryu B CITP

2.2.8|Konexu curnanos B MTKC

2.2.9|Mopenupoanue TKC B cpene Simulink

2.2.10|BbinonHeHye U 3alUTa BBITYCKHON KBaIM(DUKALMOHHON paboTh

2.2.11|BbinosHeHKE 1 3aIIKATA BBITYCKHON KBATU(UKAIIMOHHOW PabOThI

2.2.12|HoBbie undopmaronnsie TexHonoruu 8 MTKC

2.2.13|Okoneunsle ycrpoiictea MTKC

2.2.14{IIpegaunnoMHas NpakTUKa

2.2.15|1IpegaunnoMHas NpakTUKa

2.2.16|CeteBbIe TEXHOJIOTUH BRICOKOCKOPOCTHOM Mepeaay TaHHBIX

2.2.17|lludpoBas 00paboTKa CUTHAIIOB M CUTHAIILHBIE MTPOIIECCOPHI

3. KOMIETEHIIMY OBYYAIOIIEIOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS1 1Y CLIAIIJIMHbBI
(MOJLYJIST)

IIK-4: CniocoGeHn HacTpauBaTh, peryJiupoBaTh, TECTUPOBATH M UCHBITHIBATH 000PY10BAHMS CBSI3U (TeJ1eKOMMYHUKALMIA)

IIK-4.2. BoinoJjiHsieT HACTPOIKY, PeryJIupoBKY H HCNILITAHUS 000Py10BaHNS CBSI3U (TeJIeKOMMYHUKALMIA)

3HaTh

METO/Ibl HACTPOMKH, PErYJIMPOBKU M U3MEPEHUs TapaMeTpoB OJIOKOB TEJIEKOMMYHHUKAIIMOHHOTO 00OPY/IOBaHHUS, a TAKXKe
HCIIONIb3YEeMbIE NP 3TOM CPEJICTBA, U3MEPsEMbIE TapaMeTPhl, €IMHHUIIBI U3MEPEHHS U AUANa30H COOTBETCTBYIOIUX BEJINYHH.
YmMmeTh

1o100paTh U KOHKPETHOH 3a/1a4i U3MEPEHUS WM UCIIBITaHUS TEJIEKOMMYHUKAIIMOHHOTO 000py10BaHUs HEOOXOMMBbIH
WHCTPYMEHTAPHUI 1 MOJETN HCTIBITATEIbHBIX CUTHAIOB, COCTAaBUTh MPOTPaAMMy U3MEPEHHMN.

Baanerb

MpUeMaMU U HaBbIKAMU PabOThI C K3MEPHUTENILHBIM 000pyI0BaHHEM, 00PaOOTKH, HHTEPIIPETAIIMK U ITPEICTABICHHUS PE3yJIbTaTOB
HU3MEpEHUH.

B pe3yabTaTe 0cBOGHHMS AUCHUIIIMHBI (MOAYJIS) 00y4aIOIIHUIiCs T0JIKEH

3.1{3naTn:

3.1.1 TNPUHOUIIBI METPOJIOTHICCKOI0O o0OecreueHus TCJICKOMMYHUKAITUOHHBIX CUCTEM, OCHOBHBIC MECTOAbI U3MCPCHU
XapaKTCPUCTUK PATUOTECXHUICCKUX uenef/'l 1 CUTHAJIOB B TCJICKOMMYHHUKAIIUOHHBIX CUCTEMAX, METOABI OLICHKUA UX
HaJAC)KHOCTHU U TOYHOCTU, CTAHAAPTHBIC MAKCTHI IPUKIIAAHBIX [IPOTPAMM.

3.2|Ymerh:

3.2.1|cocTaBiaTe nporpaMMy U3MEPEHUs MapaMeTPOB U XapaKTEPUCTHK TEJIEKOMMYHHKAIIMOHHOTO 000pYIOBaHNUs, B TOM YHCIIE
COTJIACHO JOKYMEHTAIMH 10 HKCIUTYaTalluOHHO-TEXHUIECKOMY OOCTY>KUBAHHIO, OPTaHH30BaTh U OCYLIECTBUTH IPOBEPKY
TEXHHUYECKOTO COCTOSIHUS U pecypca 000pyAOBaHHUs, IPUMEHSATh COBPEMEHHBIE METOJIbI X O0CIYKUBAHUSI.

3.3|Baanern:

3.3.1|HaBbIKaMH PabOThI ¢ U3MEPUTENILHBIM 000PYJOBAaHUEM, IPHEMAMU 00PaOOTKU U IPEJICTABICHUS PE3YIbTATOB U3MEPEHUH,
KOHTPOJIsl COOTBETCTBHS PE3YNILTATOB U3MEPEHUI TEXHUYECKOH JOKYMEHTALUH.




4. CTPYKTYPA U COJAEP KAHUE JTUCIUIIJIMHBI (MOYJIsI)

Kox HaumenoBaHue paszneos u TeM /Buj 3anstus/ | Cemectp / | Yacos | Komneren- | JIutepatypa ®opma
| saHaTHS Kvpe LHH KOHTDOJIS
Pazpnea 1.
1.1 W3zmepurenu yposus /Tema/ 5 0
1.2 /JTex/ 5 2 IK-4.2-3 1.2
1.3 Usmepenue ypoBHs curnana B cetsax LTE /TIp/ 5 2 [K-4.2-y [JI1.1 J11.2J12.1
1.4 /Cp/ 5 6 J1.1J11.2
1.5 W3mepuTenbHble reHepaTophl cUrHanos /Tema/ 5 0
1.6 /JTex/ 5 2 IK-4.2-3 1.2
1.7 HccnenoBanne U3MEpUTENIBHBIX TEHEPATOPOB 5 4 I1K-4.2-B JI1.2J13.1
/J1ab/
1.8 /Cp/ 5 6 J1.1J11.2
1.9 Bu3yanbHblil KOHTPOJIb (DOPMBL U TAPAMETPOB 5 0
cUrHaNoB. M3MepuTenn mapaMeTpoB CHTHAIIOB
/Tema/
1.10 /JTex/ 5 2 IK-4.2-3 1.2
1.11 Wzmepurenpubiil npueMuuk curnana LTE. 5 4 IK-4.2-y |JI1.1 J11.2J12.1
AHanmu3 CUTHaNA, CHEKTPa, CO3BE3AUS U
pecypcHoii cetku /I1p/
1.12 /Cp/ 5 6 J1.1J11.2
1.13 W3mepuTenu napaMeTpoB CiIy4aiHbIX IPOLIECCOB 5 0
/Tema/
1.14 /JTex/ 5 2 IK-4.2-3 J1.1J11.2
1.15 W3mepenne mryMoB U IOMeEX B 5 4 I1K-4.2-B JI1.2J13.1
TEJIeKOMMYHHKAIIMOHHBIX cucteMax /J1ab/
1.16 W3zmepenue Benmuunnsl EVM B cetsix LTE /p/ 5 2 I1IK-4.2-V J1.1J11.2
1.17 /Cp/ 5 6 J1.1J11.2
1.18 W3mepuTenu 4acTOThl, BpEMEHHBIX HHTEPBAJIOB U 5 0
¢asel /Tema/
1.19 /JTex/ 5 2 IK-4.2-3 1.2
1.20 /Cp/ 5 7 J1.1J11.2
1.21 W3mepuTenu napaMeTpoB U XapaKTEPUCTHK 5 0
YeThIPEXMOIOCHUKOB /Tema/
1.22 /JTex/ 5 2 IK-4.2-3 1.2
1.23 UccnenoBanne kanaa CBSI3U METOZOM IIYMOBOM 5 4 [IK-4.2-B JI1.2J13.1
3arpy3ku /J1a6/
1.24 Onruueckas 1 kabenbHas peduexromerpus /I1p/ 5 4 IK-4.2-y |JI1.1 J11.2J13.1
1.25 /Cp/ 5 6 J1.1J11.2
1.26 W3mepuTenu napaMeTpoB JIEKTPOMArHUTHOTO 5 0
nosst /Tema/
1.27 /JTex/ 5 2 IK-4.2-3 J1.1J11.2
1.28 W3mepenne ypoBHs curHajia 6a30BbIX CTAHIIMN 5 2 [IK-4.2-Y JIT.1J11.2
eNB /IIp/
1.29 /Cp/ 5 7 J1.1J11.2
1.30 Uzmepenust B iudpoBbIX 5 0

TCJIICKOMMYHUKAIUOHHBIX CUCTEMAX /Tema/




1.31 /J1ex/ 5 2 I1K-4.2-3 JI1.1J11.2

1.32 N3mepenue koadduiinenta ommooK B 1HHpPOBLIX 5 4 [1K-4.2-B JI1.2J13.1
TeJIEKOMMYHUKAIMOHHbIX cucteMax /J1ab/

1.33 KonTpons npotokosios yposass MAC ¢ momMo1ipio 5 2 [1K-4.2-Y JIL.1J11.2
nusmeputens curnana cereit LTE /TIp/

1.34 /Cp/ 5 7 JI1.1J11.2
Pa3znen 2.

2.1 UKP /Tema/ 5 0

22 /UKP/ 5 0,25 JI1.1J11.2
Pa3pea 3.

3.1 Konrpoins /Tema/ 5 0

32 /3auét/ 5 8,75 JI1.1J11.2

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCITUIIJIMHE (MOJYJIXO)

O1eHOYHBIC MaTepUalbl IPUBEACHBI B IPHIIOKEHUN K paboyei mporpaMme AUCHUILIHHBL (CM. T0KyMeHT "OLieHOYHbIC MaTepHalIbl 10
nucuuiuinHe Metoasl 1 cpenctBa nsmepenus B TKC")

6. YHEBHO-METOJMYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHayemasi JiuTepaTypa

6.1.1. OcHoBHas JiUTepaTypa

Ne ABTOpBI, COCTaBUTEIHN 3armnaBue M3narensctBo, | KomnuectBo/
rox Hazpanue ObC
JI1.1 |dpo3mora B.T. OcnoBbl MOOHIBHBIX cereit LTE : yueOHO-MeTOM4YecKoe HoBocubupck:  [2227-8397,
nocobue Cubupckuii http://www.ipr
rocynapctBeHH  [bookshop.ru/7
bl yHuBepcuretT (8157.html
TEJICKOMMYHHUKA
UH U
UHPOPMATHKH,
2017,43 c.
JI1.2 |PanmeBI'.I'., MeToabl U cpeicTBa U3MEPEHUit : yueO. M.: Axkapgemus, [978-5-7695-
Tapacenko A.Il. 2008, 331c. 5630-2, 1
6.1.2. JlonosiHuTeIbHAS JUTEpPaTypa
No ABTODBI, COCTaBUTENU 3arnaBue WznarensctBo, | Komnuectso/
rox "a3Banue DbC
JI2.1 |Hewmbikun A. A. V4ueOH0-METOIUIECKOE TIOCOOHE IO TUCIUIIITNHE METOIBI 1 Mockaa: 2227-8397,
CpeCcTBa U3MEPEHUH B TEJIEKOMMYHUKAIIMOHHBIX CHCTEMAX MOCKOBCKHIA http://www.ipr
TEXHUYECKUI bookshop.ru/6
YHUBEPCUTET 3338.html
CBSI3H U
nH(OpMaTHKHY,
2014, 28 c.
6.1.3. MeTtoaquueckune pa3padoTku
Ne ABTODBI, COCTaBUTENU 3arnaBue UsnarenscrBo, | Kommuecrso/

ron

"a3Banue DbC




Ne ABTOpBI, COCTaBUTENHN 3arnaBue UsznarensctBo, | KomuuectBo/
roj Ha3Banue DbC
JI3.1 |Bacunses E.B., MeTopI 1 CpeaCcTBa U3MEPEHUS B TENEKOMMYHUKAIIMOHHBIX Pszans: PULL R
Kcenmzos A.B. cuUcTeMax : MeToauYeCKUE yKa3aHUsI PI'PTY, 2014, https://elib.rsre
u.ru/ebs/downl
oad/2134

6.3 Ilepeyenb MporpaMMHOro obecnedeHusi 1 MHPOPMAIUMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepe‘iel—lb JIMIEH3HOHHOT0 M CBOOOIHO pPacnpocrpaHnsieMoro nporpamMmmHoro 06ecnellemm, B TOM YHUCJIC OTCYECCTBECHHOI'O

NPOHU3BOJICTBA
HaumenoBanne Onucanne
MATLAB Kommepueckas nuneH3us
Micro-Cap Kommepueckast nureH3ust

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCIUMIIJINHBI (MOAY JIA)

501 nabopaTopHblil Kopryc. YueOHas ayauTopus A IpoBeAeHUs yueOHbIX 3aHATHH CnenuanusupoBaHHas Mebens (37
MOCaJI04YHBIX MECT)

I1K: Intel Celeron CPVJ1800 — 25 mr.

B03MOXHOCTS MOAKIIOUEHUS K ceTH IHTepHeT u obecnedeHHeM J[OCTyna B 3JI€KTPOHHYIO HH(GOPMAIOHHO-
o0pa3zopatenbHyto cpeny PIPTY

502 nabopaTopHblil Kopryc. YueOHas ayauTopus Ajs MpoBeaeHus yueOHbIX 3ansaTuii Crienuann3upoBanHas mebens (37
MOCAIOYHBIX MECT)

I1K: Intel Celeron CPVJ1800 — 25 .

B03MOXXHOCTh TOIKIIOUEHHS K ceTh HWHTepHET M oO0eCHeYeHHeM JOCTyma B OJICKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbHyto cpeny PIPTY

502 nabopatopHsiii kopmyc. [TomenieHne s caMocTosATeNnbHOM padoTel Criennanu3upoBanHas Mebelns (37 mocagovHbIX
MECT), ayTUTOPHAs JOCKa.

I1K: Intel Celeron CPVJ1800 — 25 .

BosmoxkHOCTh moaxioueHuss K cetd «MHTepHeT» u oOecredyeHHe J0CTyna B 3JEKTPOHHYIO HH(OPMAIMOHHO-
oOpazoBatenbHyto cpeny PIPTY.

503 naGopaTopHblil Kopryc. YueOHas ayauTopus Ajs MpoBeaeHHus yueOHbIX 3ansaTuil Crienuann3upoBanHas medens (37
MOCAIOYHBIX MECT)

I1K: Intel Celeron CPVJ1800 — 25 .

B03MOXXHOCTh TOIKIIOUEHHS K ceTH HWHTepHET M OO0ECHEeYeHHEeM JOCTyNma B DJICKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBatenbHyto cpeny PIPTY

415 naboparopHslii kopryc. [Tomenienue i camoctoaTebHON paboThl Criennanu3upoBanHas Mebenb (56 mocajoYHbIX
MECT), MarHUTHO-MapKepHasi JOCKa, SKpaH.

Mynbrumenuiinbtii mpoextop (NEC)

[1IK: Intel Pentium /8Gb — 1

Bo03MOXXHOCTE TOIKIIOUEHHS K ceTH IHTepHeT M o0ecnedeHHeM [OCTyma B OJJIEKTPOHHYIO HH(GOPMaIHOHHO-
obpazopatenbHyto cpegy PIPTY

413 nabopaTOpHBI KOpIYC. MOMEIIEHHE JUIsl CaMOCTOSITEIbHOM paboOThl 00yyaromuxcs, JEKIHMOHHAs ayIuTOpHs
Crenuanu3upoBanHas Me6esb (70 mocajoYHbIX MECT), MATHUTHO-MapKepHasl JOCKa, SKpaH.

Mynprumenuiinsiii npoekrop (NEC)

I1K: Intel Core 2 duo /2Gb — 1 T

Bo03MOXHOCTb TOJKIIOUEHHS K ceTH IHTepHeT U oOecnedeHHeM JOCTyNa B 3IEKTPOHHYIO HHGOPMalUOHHO-
oOpazoBarenbHyio cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIbBI 1O JUCHUIIJIMHE (MOAYJIIO)

Mertoanueckue yKkazaHus IPUBEJICHBI B IPUIIOKEHUH K pabodell mporpaMme AUCHUILINHEI (CM. JOKYMEHT "MeToauuecKie yKa3aHus
o nucrumuinae Meroas! u cpenctsa uzmepenus B TKC")

OnepaTtop 30 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMUCAH 3NEKTPOHHOW NOAMMUCHIO

NOANNCAHO ®rsoy BO "PrPTY", PIPTY, MNapwwuH Opuii 15.09.23 15:25 (MSK) lMpocras noanuce
3ABEAYHOLLMM Hukonaesny, 3aBeaytowmin kacdeapoit PTY

KA®E[PbI

noanncAHo ®reoy BO "PrPTyY", PrPTY, Mutpues Bnagnmump 15.09.23 16:32 (MSK) Mpocras noanuce
3ABEAYIOLWNM TumypoBwuyY, 3aBeaytowmin kadeapoii PYC

BbIMYCKAKLLEN

KAGE/PbI

NnoAanncAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcei 18.09.23 09:46 (MSK) MpocTtas noanucb
MPOPEKTOPOM T10 YP BsiuecnaBoBuy, MpopekTop no yyebHol paboTe




