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1. lesiu ocBOEHUS TUCUMILINHBI

LenssMu ocBoeHHs auUCHUIUMHBI  «PanuonHdopmalimoHHble  TEXHOJIOTUHU
udpoBoit 1abopaTopun» SBISIOTCS:

1. OcBoenue paanonHGOPMAIIMOHHBIX TEXHOJOTUM, MPUOOPOB, MPOTPAMMHO-
anmapaTHeIX IUIATPOPM H  CTAHIMKA IS TMPOBEACHUS OIKCICPUMEHTAIBHBIX
WCCJICIOBAaHUA U Pa3paboTOK B 00JaCTH paguodeKTpoHukH, cBs3u, CBU-TexHuKw,
paaNOIOKAIINY, HABUTAIUN W paanodU3uKN Ha 0a3e COBPEMEHHBIX WH(OPMAIIMOHHO-
WU3MEPUTETHHBIX CPEACTB MUGPOBOH JabopaTOpuu.

2. I3ydyeHrne TPUHIMIIOB TIOCTPOCHUS  HWH(POPMAIMOHHO-HU3MEPHUTEIBHBIX
cucTeM, TU(PPOBBIX TPHOOPOB ¥ BUPTYATBHBIX PATUOTIPUIIOKECHUM, aTalITHPOBAHHBIX
10JT KOHKPETHBIE AKCIIEPUMEHTAJILHBIC 3a/1a4d TeHEpaIuy, Mepeaavyn, PerucTparii,
npeoOpa3oBanus, UPpoBoit 00pabOTKM U aHANIHM3a PaJAMOCUTHANOB; co3aanus VST-
IUIATMHOB W TMPOJABUHYTOTO HWHTEPAKTUBHOTO YIPABJICHHS MOJIb30BATEIHLCKUMHU
paguountepdeiicamn  UHOOPMAITMOHHO-U3MEPUTENBHBIX ~ CHUCTEM,  ITU(GPOBBIX
prUOOPOB, CTAHIIMIA U KOMILJIEKCOB.

3. 3ydeHne MeTo/I0B BEKTOPHOTO (HhOPMHUPOBAHUS, TEHEpAIUU, MOIYJIAINA U
nepeaaun  TecToBbix |Q/ARB-BU/CBY-curHanioB, WX perucrpamud, 4YacTOTHO-
BPEMEHHON BH3yalu3allMd W MH(PPOBOTO BEKTOPHOTO TpeactaBieHus. OCBOCHHE
ayTMOBU3YAJIbHBIX TEXHOJIOTHH YaCTOTHO-BPEMEHHOTO aHAIIN3a, MHKCHEPHO-HAYIHBIX
METO/IOB TIPOBEICHUS aBTOMATHU3MPOBAHHBIX PATUOU3MEPEHUN H TOCTOOPAOOTKH
HKCIIEPUMEHTAJIbHBIX JaHHbIX, (hopmaTHOUW 3ammcu, LAN-Tpancmauuu uudpoBoro
MOTOKA JAHHBIX M 3arpy3ka JKCICPUMEHTAIBHBIX BBIOOPOK B PaTUONPUIIOKCHHUS
peanbHOTO BPEMEHH.

4. OcBoeHME METOJIOB TMPOBEACHUS BEKTOPHOIO aHalIM3a S-TapaMeTpoB
auHelHbIX W HenuHelHbIX BU/CBY y3510B, MUKpPOIMOJIOCKOBBIX M TBEPJOTEIBHBIX
moxyiieid, UMC u auckpetnoit OKb; BEKTOpHOT0 u3MepeHus: XapaKTepUCTUK AaHTEHH,
OAP/ADAP, B Tom unciie mys pemenus 3aaaqa SPICE-nporoTunupoBanus.

2. MecTO IMCHUIJIMHBI B CTPYKTYPe MPOTrpaMMbl ACITUPAHTYPHI

Hucrumnaa «PagunonHpopMaliioHHbIE TEXHOJIOTUU IIU(PPOBOH JTaOOpaTOPUN»
ABJIIETCSl 00A3aTENbHOW JIUCUMILIMHON 00pa30BaTENbHOIO KOMIIOHEHTa OJoKa
«Iuctumamuel  (MOAyJK)»  y4eOHOro  IjlaHa  HAay4YHOM  CIEHHAIBHOCTH
2.2.14 «Antennbl, CBU-ycTpoiiCTBa U UX TEXHOJIOTHUI.

3. TpeGoBanus K pe3yJbTaTam OCBOCHMUS AUCIHUNIMHBI
«PagnonndopmManoHHbIe TEXHOJIOrUM LM poBoi JTadopaTopum»

B xome ocBoenus aucuuiuinHbl «PagumonH@OpMaliOHHBIE TEXHOJIOTUU
udpoBoil Taboparopun» HAET AanbHenIee (HOPMUPOBAHKE JJIEMEHTOB (3HAHUH,
YMEHH, HABBIKOB U (WJIM) OMbITA JIEATEIIbHOCTH) aCIUPaHTA!

CIIOCOOHOCTH K CAaMOCTOSITETbHOMY OOyUEHHUIO HOBBIM METOJIaM MCCIIEOBAHNUS,



CIIOCOOHOCTB K IOHMMaHUIO OCHOBHBIX MPO0JIEM B CBOEH MPEAMETHON 001acTH,
BBIOOPY METOJIOB U CPEJCTB UX PELICHUS;

CIIOCOOHOCTh CaMOCTOATENBHO MPUOOPETaTh U MCIOJIB30BAaTh B MPAKTUUYECKOM
JEATEIbHOCTH HOBBIE 3HAHMSI M YMEHHs, B TOM YHUCJIE B HOBBIX 00JIACTAX 3HAHMI,
HEMOCPEICTBEHHO HE CBSI3aHHBIX CO Cepoii CBOMX MCCIICAOBAHUN;

CHOCOOHOCTh aHAJIM3UPOBATh COCTOSIHUE HAYYHO-TEXHUYECKOW MpPOOJIEMBI,
CHUCTEeMAaTHU3UpOBaTh M O0000IIATh HAyYHO-TEXHUYECKYI0 HMH(OpPMAIMIO TIO0 TeMe
HUCCIEeI0BAHUM;

CIIOCOOHOCTh OLICHMBATh HAYYHYIO 3HAUMMOCTh M MEPCIEKTUBBI NMPUKIIATHOTO
VICITOJIB30BAHUS PE3YJIBTATOB UCCIIEIOBaHUMN.

B pe3ynpraTe 0CBOCHHSI TUCLHHUIIIIMHBI ACTIMPAHT JOJIKEH:

3HaTh:

COBPEMEHHBIE PaJUOMH(OPMALIMOHHBIE TEXHOJOTUHU, NPUOOpHI, CTAaHLUUU U
POrpaMMHO-AINIAPaTHbIE IUIATQOPMBI  JJIA MPOBEAEHUS SKCHEPUMEHTAIBHBIX
UCCIIEIOBAaHUM U pa3pabOTOK B 00JaCTH PaMO3JIEKTPOHUKH, CBsi3zu, CBY-TexHuKH,
paaAMOJIOKallMY, HABUTAlUK U painopU3UKi Ha 0a3e COBPEMEHHBIX HH(POPMALMOHHO-
U3MEPUTENBHBIX CpPEICTB LU(POBO 1adOpaTOpUM; MOJIb30BATEIBCKUE THUIIOBBIE
paauounTepgericbl HUPPOBBIX CTAHIUN U NPUOOPOB HA MPOJIBUHYTOM YPOBHE.

YMeTs:

co3maBath VST-mnaruHel U paguouHTEpPECh sl MPOrpaMMHO-aNapaTHBIX
MH(POPMALIMOHHO-U3MEPUTENBHBIX  NPUOOPOB, CTaHUMH M  KOMIUIEKCOB  Ha
CHELMATTU3UPOBAHHOM IIPOIPaMMHOM OOECIEUEHUH; BBICTPaUBaTh UH()OPMALIMOHHO-
U3MEPUTEIIBHYIO CUCTEMY O]l KOHKPETHBIE SKCIEPUMEHTAIBHBIE 3314l I'€HEpaLuH,
MOAYJISIIMK, TIEpelayu, pEerucTpaluu, npeodOpasoBaHus, UGPoOBOM 00pabOTKU U
aHaJIM3a PaJHOCUTHAIIOB.

Bnaners:

NPaKTUICCKUMHU MeTo1aMu popmupoBanus BeKTOpHBIX |Q/ARB- u ananorossix
BY/CBY-curnanoB; ayAHOBU3yaJIbHbIMA TEXHOJOTUSMH YaCTOTHO-BPEMEHHOTO
MPEICTABICHUS CUTHAJIOB,; IPaKTUYECKUMHU pELICHUSIMU MIPOBEICHHUS
aBTOMATU3UPOBAHHBIX PAAUOU3IMEPEHUI M NOCTOOPAOOTKH SKCHEPUMEHTAIBHBIX
naHHbIX; Merogamu 3amuck, LAN-TpaHciasuuu utu@poBOoro mnoTtoka MaHHBIX U
3arpy3Kol 3KCIEPUMEHTANBHBIX BRIOOPOK B PAAUONPUIIOKEHUS PEATIBHOIO BPEMEHU;
METOJaMH TMPOBEJCHUS BEKTOPHBIX W3MEPEHUN S-MapaMeTpoB JIMHEWHBIX H
HenuHerHbIX BY/CBY y3510B, MUKPOTIOJIOCKOBBIX U TBEpAOTENbHBIX Moayel, UMC u
nuckpetnoit Kb, xapakrepuctuk anteHH, DAP/ADAP, B ToM uucnie s pemeHus
3amad SPICE-npoTtoTunupoBaHus.

4. Conep:xxanue TMCHUIINHbBI
OO6mrast TpyAOEMKOCTh JHCIMIUIMHBI «PaguonHGOpMalMOHHBIE TEXHOJIOTHU
rdpoBoii 1abopatopum» cocTaBiseT 3 3aueTHbIX eauHulbl (108 akan. yacos).



4.1. Pacnipegenienne o0bemMa JUCHMILUIMHBI 10 pa3zenaM (TeMaM), CEeMECTpaM,
BUJaM y4ueOHO# paboThl U (hopMaM KOHTPOJISL.

< Oo6mbem (B akaj. yac.) @DOopMBI TEKYILIETO KOHTPOJIS
8 = KonTakTHas pabora yCIIEBAeMOCTH
(&)
=t § 2 (o BuaM y4eOHBIX = (no nedensam cemecmpa)
g o Q o 3aHATHIH) 2
2. = = 3 CP| & @ Ny
= O = A o Cp z OPMBI IPOMEKYTOYHOMN
5 8 | JIK | IIP | mon 2 aTTeCTaIu
T A PYK. (no cemecmpam)
1 2 1 4 2 2 2 VYcrTHOE cobecenoBanme
1 2 2 6 2 2 5 | 9 BI)IHOJ'II;IGHI/IC MPAKTHYECKHUX
3a1aHui
1 2 3 4 2 2 2 YcrHOE cobecenoBanue
1 2 4 6 2 2 5| o BI)IHOJIEIGHI/IG MIPAKTHYIECKHUX
3alaHui
2 2 5 4 2 2 2 VcTHOE cobecenoBanme
2 2 6 6 2 5 s | o BBIHOJ'II;IGHI/IG MIPAKTHYECKHUX
3a1aHui
2 2 7 4 2 2 2 YcrHOE cobecenoBanme
5 2 8 6 2 2 5 | 9 BBIHOJ'II;IGHI/IG MIPAKTHYECKHUX
3a1aHni
3 2 9 4 2 2 2 YcrHOE cobecenoBanue
3 2 10 5 2 2 5|4 BBIHOJ'II;IGHI/IG MIPAKTHYIECKHUX
3aaHUI
3 2 11 4 2 2 2 VcTHOE cobecenoBanme
3 2 12 8 2 5 5| 4 BBIHOJ'II:IeHI/Ie MPAKTUYCCKUX
3a1aHni
3 2 13 4 2 2 2 VcTHOE cobecenoBanme
3 2 14 8 2 2 o | 4 BBIHOJ'II:IeHI/Ie MPAKTUYCCKUX
3a1aHni
4 2 15 4 2 2 2 YcTHOE cobecenoBanme
4 2 16 8 2 2 5| 4 BBIHOJ'II;IGHI/IG MIPAKTHIECKHUX
3aaHUI
4 2 17 4 2 2 2 YcrHOE cobecenoBanme
4 2 18 8 2 2 5| 4 BBIHOJII:ICHI/IC MPAKTUYCCKUX
3a1aHni
ITo marepuanam 8 8 | Dxsamen
Kypca
Bceros 4
108 | 36 18 18 0 36 | 36
ceMecTpe:
Bceero: 108 | 36 18 18 0 36 | 36

4.2. HaumeHoBaHMe U CO/IeP:KaHUE PA3/1eJI0B AU CHUIJINHBI

Homep

HanmeHOBaHHE TEMBI Conep:xanue TeMbl
TeMbI

1. [IporpamMmMHO-anmapaTHoe Bekropnas reneparus 1Q-curaanos. CundazHas u




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

(dhopMUpOBaHHE U TEHEPAIIHS
BEKTOPHBIX |Q-cHurHason

KBaJIpaTypHasi COCTaBJISIIOIINE CUTHATIA.
KowmrmnekcHas orubaromasi curnana. [TpunHummnb
KBagparypHoi moayssiuu BU/CBY-curnanos.
I/Q cmecuTens u ero xapakrepuctuku. [lomoca
nponyckanus I/Q-moxymnsropa. ARB-reneparus
curHayioB. JIBonunsie hopmaTsl (Haitsios,
HCIIOJIb3YEMBII B FEHEpAaTOpax CUTHAJIOB
MIPOU3BOJILHON opMbl. BekTopHBIi hopmar
pacupenus *.Wv. BekTopHslif Bugeopopmar
pacrupenus *.trp.
@OyHKIMOHAIbHAS/CTPYKTYPHAs CXeMa U
ycTpoiicTBo BekTopHOoro ARB-reneparopa.
Knaccudukanus u pannodyHKIIMOHAI BEKTOPHBIX
reHepaTopoB. BekTopHbie BUIbI IU(PPOBOIA
MoayJsIuH paauo- u Bugeocursanon: ASK, FSK,
PSK, ASK/PSK, QPSK, QAM. BekTopHbie
W3MEPUTEIBHBIC TEHEPATOPBI TECTOBBIX CUTHAJIOB
U UX XapaKTePUCTHUKHU.

BHyTpucucTeMHas reHepalus CUTHAJIOB [T BCEX
OCHOBHBIX ITU(POBBIX CTAaHAAPTOB PAJAUOCBS3H C
HCII0JIb30BAHUEM JIOMOJIHUTEIBHOIO UCTOYHHUKA
MOJYJHMPYIOIIMX CUTHAIOB. APXUTEKTypa
¢bu3nveckux 1 MUPPOBBIX paguonHTephercoB
BEKTOPHBIX T€HEPATOPOB.

[IporpamMmMHuoe onucanue u popmuponanue ARB-
curHasioB B cpesie ARB Toolbox PLUS R&S u
Simulink. Yacrora auckperusanumu,
JMHAMUYECKOe pa3pelieHne, (pa3oBble IIyMbl U
IIyMBI KBAHTOBAaHUS BEKTOPHBIX T€HEPATOPOB.
Mertoab! MccieJOBaHus, aHAINU3a U TECTUPOBAHHUS
paanocucTeM OeCpoBOIHOM Nepeaun JaHHbIX.
Vcnonb30BaHue BEKTOPHOTO reHepaTopa B
KayecTBe JIabopaTOpHOro MPOrpaMMHO-
orpezensieMoro GopMupoBaTes U reperaTunKa
UG POBBIX TEIEBU3HMOHHBIX, PAHOIOKAIMOHHBIX,
HABUTAIMOHHBIX M TEJIEMETPUICCKUX CUTHAJIOB
peasbHOro BpeMEHH, B TOM YHCIIE IS
WCCIIeIOBAHNS aHTCHHBIX CHCTEM H
pacrpocTpaHeHHsI PaIiOBOJIH B PA3ITUYHBIX
cpenax.

W3mepenue u npeodpazoBanue [Q-curnanos ¢
romomieio 10 IQWizard.

[TonkmroueHne BEKTOPHBIX T€HEPAaTOPOB K
BUPTYaJIbHOU MH(OPMALMOHHO-U3MEPUTENBHOM
crannuu Ha [1K uyepe3 USB u Ethernet
uHTEpPEHCHI.

[udpoBbie TEXHOIOTUH YACTOTHO-
BPEMEHHBIX U3MEPEHUNI

YacTOTHO-BpEMEHHBIE U3MEPEHUS U PETUCTPALUS
napameTpoB paauocursanos B B4 u CBY




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

[apaMeTpoB PAIMOCUTHAIIOB

JManasoHe.
@OyHKIMOHAIBHASA/CTPYKTYPHas CXeMa U
IporpaMMHO-aInapaTHas cpeaa nugpoBoro
ocumiiorpaga. AHaIoOroBsle U LU(GPOBbIE KaHAIIBI
ocumutiorpacda. ALIT ocimtorpada u ero
XapaKTepUCTUKH. YacToTa TUCKPETU3ALUH.
ITonoca nmponyckanus. Jlenumanus CurHana.
OyHKIMOHANbHBIE HHTEpdEc HUPPOBBIX
ocumiutorpados. [IporpaMmMHO-YHCIICHHBIC
pexuMBbl 00pabOTKU pagron3Mepenuil. Bxoansie
Kackajpl ocrmuiorpaga. CurHanpHas
ocuuiiorpaguyeckas pa3pepTka. XY -M3MepeHus.
MHorokanansHble paguonsmepenus. bI1D-
npeobpaszoBanue. Ocuuuiorpadgsl peanbHOro
Bpemenu. Ocruniorpadsl SKBUBATIEHTHOTO
BpeMeHHu. CTpoOOCKONNYECKUE OCIIMILIOTpadBbl.
Amnanorosble ¥ nudpossie npooHuKn CBY-
ocumiiorpagoB. Pexumsl 3ammycka 1 METObl

M (POBOY CHHXPOHHU3AIMH IU(DPOBBIX
ocumiorpagos. Ludposas arTeHroanys BXOJHbIX
KaCKaJIOB.

Hcnonp3oBanue nudposoro ocuusuiorpada B
Ka4yecTBe JIa0OpaTOPHOTO MPOTPAMMHO-
OTIpeIeNIIeMOro MpUEeMHHUKa IIU(PPOBBIX
TEJIEBU3NOHHBIX, Pa/IMOJIOKAITHOHHBIX,
HaBUTALMOHHBIX U TEJIEMETPUUYECKUX CUTHAJIOB
pearbHOr0 BpEeMEHH, B TOM YHCIIE IS
UCCIIEIOBAaHMSI aHTEHHBIX CHCTEM U
pacrpocTpaHeHHsI PaIMOBOJIH B PA3TUIHBIX
cpeaax. 3anMch ¥ COXpaHEHUE BPEMEHHOM
BBIOOPKH.

[Nonkmouenue ocruuiorpada K BUpTyalbHOM
nH(GOPMaIMOHHO-U3MEpUTENbHOM cTaHK Ha [1K
yepe3 USB u Ethernet untepdeiicoi.
@OyHKIMOHAIbHASA/CTPYKTYPHas cXeMa U
YCTPOUCTBO MU(GPOBOTO aHATU3ATOPA CIIEKTPA.
[TapameTpsl aHanmu3aTOpa CIEKTpa: AUANA30H
pabouunx 9acToT, mojioca 0030pa, CKOPOCTh U
BpeMs aHallu3a, CpeIHUI 0TOOpaxkaeMblil ypOBEHb
[IyMOB, TMHAMHUYECKUH THAa30H, TOUKA
KOMIIpeccHH, (pa3oBbIil IIyM,
WHTEPMOYIISIIMOHHBIE HCKAXCHHUS, YPOBEHB
Mapa3UTHBIX CIIEKTPAJIbHBIX KOMIIOHEHT, 10JI0ca
€IMHUYHOTO aHAJIN3a, pa3pelIeHHe M0 YacTOoTe.
[ToHATHE YaCTOTHOH BHIOOPKH. AHAJIOTOBHIE U
uuppossie npodbHukn CBY-anann3aTopos.
YacToTHbIE paIOM3MEPEHUS PAAHMOCUTHAIIOB C
aHaJIOroBOM U MdpoBol MoTynsaLKen (CUTHAIbI
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WiFi, Bluetooth, GSM, GPS u T.1.) mocpencTBoM
U(POBBIX AHATM3ATOPOB CIIEKTPa B PEIKUME
peanbHOrO BpeMeHH. Vi3MepeHust MOLTHOCTH B
KaraJe IpH MOMOIIY aHaJIM3aTopa CIEKTpa.
CocraBieHnue U(PPOBBIX CHEKTPATBHBIX MACOK B
3a/1a4ax KOHTPOJIA Mapa3suTHBIX U3JIyYSHUN U
panuoMoHHUTOpUHTA. MI3MepeHne mapaMeTpos
MOJYJISILIUOHHBIX CUTHAJIOB.

Hcnonp3oBanne nudpoBoro aHanuszaropa CreKkrpa
KauyecTBe J1abopaTOPHOTro MPOrpaMMHO-
OTIpeNIeNIIEMOT0 TPUEMHUKA II(PPOBHIX
TEJIEBU3UOHHBIX, PAIUNOJIOKAIIMOHHBIX,
HABUTAIIMOHHBIX U TEIIEMETPHUUECKUX CUTHAIOB B
peXHMe pealbHOTO BPEMEHHU, B TOM YHCIIE st
WCCIICIOBAaHMSI aHTCHHBIX CHCTEM U
pacnpocTpaHeHus! PaJUOBOIH B Pa3IUYHBIX
cpenax. 3ammch ¥ COXpaHEHUE CIIEKTPATHHON
BBIOOPKH B (haii.

dopmaTsl 3aIMCH CUTHAIBHBIX BPEMEHHBIX U
YaCTOTHBIX BEIOOPOK (IBOMYHBIM, *.Xml, *.CSV,
*.gpXx), MPOTOKOJIBI KX TPAHCIISAIMH B PSKUME
POJIBHOTO BpeMeHU. ABTOMAaTHYECKOE PACTPOBOE U
BEKTOpHOE (POPMHUPOBAHKE OTYETOB U IPOTOKOJIOB
JNIEKTPOHHBIX U3MepeHuil B popmare *.html u
*.pdf.

[Monkmouenue nudpoBoro aHanuszaTropa K
BUPTYaJIbHOU MH(OPMALMOHHO-U3MEPUTENBHOM
crannuu Ha [1K gepe3 USB u Ethernet
unTepdeiicsl. Opranusanus ooMeHa uuppoBsIMU
JTaHHBIMU MexX 1y aHanu3atopom u [1K uepes
nporpammy R&S FSH4View o LAN-
untepdeiicy. Ocodernnoctu FTP-coenunenus
uH(pOpMalMOHHO-U3MepUTenbHbIX cpeacTs ¢ K.

[{udpoBsie TEXHOTOTUN
BEKTOPHOI'0 aHAJIN3a
PaIUO3JIEKTPOHHBIX CUCTEM U
YCTPOMCTB

Krnaccudukanus v mpuHIHUIIBI TOCTPOSHUS
BEKTOPHBIX aHaJIN3aTopoB 1enei. CTpykTypa u
PaAMOTEXHUYECKNE XaPAKTEPUCTUKH BEKTOPHOTO
aHanu3aTopa 1emnei. Marpuiia paccessHus
MHOTOIIOJIIOCHUKOB. BOJIHOBBIE BETUYMHBI U S-
rapaMmeTpsl paiiodJIeKTPOHHBIX YCTPOICTB.
CurnasipHO-IapaMETPUUYECKUE BO3MOKHOCTH
BEKTOPHOT0 aHanu3a mnenei. Oco0eHHOCTH
U3MEpEHUs S-apamMeTpoB.

Oco0eHHOCTH TOCTPOCHUS TECTOBOM
U3MEpUTENbHOM ycTaHoBKH. Pagnodpusnueckoe
HEMOCTOSHCTBO BOJIH B IUAJIEKTPUKAX U JTUHUSAX C
yacToTHOU qucnepcueit. Koppeknus
JIMCTIEPCUOHHBIX UCKa)KeHM . HanpaBieHHOCTh 1
OTpa)K€HUE PAJIMOCUTHAJIOB B IIEMSIX MEYATHBIX
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MopyJiei. OCHOBHBIE KOMITOHEHTBI
HU3MEPUTEIIbHBIX CXeM BeKTOpHOro ananu3za CBY
nenei. [Ipaktnueckas peanusanus
HaIPABJIIOIINX 3JIEMEHTOB U3MEPUTEIIBHBIX
YCTaHOBOK BEKTOPHBIX aHAIM3aTOPOB. MOCTOBbIE
CXEMBI U HallPaBJICHHBIC OTBETBUTEIIH.
CryneHuaTsle aTTEHIOATOPHI B KaHaJe IpUemMa u
TeHEepalUu TECTOBBIX CUTHAJIOB.

I'enepanus TecToBbIX CUTHAIOB. ONOPHBII U
MU3MEpUTENBHBIN pueMHuKU. [Iponenypa
BEKTOPHBIX PaJIMOM3MEPEHHI S-TTapaMeTpoB.

Y cTaHOBOYHBIE TAPAMETPhI BEKTOPHOTO
aHasin3aropa. ToyHOCTh HU(POBBIX U3MEPEHUN U
KaJauOpoBKa NpUOOPOB. MeTo/1bl KOMIIEHCAIIMH
CIIy4alHbIX OIINOOK IU(PPOBBIX U3MEPEHU.
Koppekus cucteMaTiyeckux OomnooK
n3Mepenus. Bepudukarus, TuHEHHBIE MOJEITN
OLIMOOK M TEXHUKA KaTUOPOBKU BEKTOPHOI'O
aHanM3aropa. T-KOHTPOJIb U aHAIHU3
HEOIPECIEHHOCTH N3MepeHUs. Brinonnenue
TOM-kanu6poBku. Bemonnenne TNA-
KaauOpoBKU. ABTOMaTHuecKas kanuoposka BAIL.
CkaiisipHble U BEKTOpHbIE U3MepeHus. JIunelinple
n3Mepenus. MzsmepurenpHble 3a1a4d BEKTOPHOTO
aHanuza. M3mepsieMble BHYTpUCXEMHbBIE
napamerpsl CBY ycrpolicts. 3MepuTenbHble
3agaun aganuza CBY nemneii. AHaIN3 TUHEHHBIX
IIACCUBHBIX YCTPONCTB. AHAJIN3 HETMHENHBIX
YCTPOUCTB. AHAJIU3 YaCTOTHO-U30UPATEIIbHBIX
HIIT » CIOII ycTpoiicTB. AHanU3 BO BpEMEHHOU
oOnactu. CpaBHUTENIBbHBIN aHAIN3 TApaMeTPOB U
xapakrepuctuk CBY ycrpoiicts. 3mepenne
xapakTepucTuk anteHH u DAP/ADAP, CBU-
Moaynen, mukpocoopok 1 UMC u nuckpetHoi
OKb. OcobeHHOCTH U3MEPEHUI U aHalK3a [enei
B KBU-nnanasone.

Hudpossie n3MepeHne MOLyJIel U y3/10B
PaauO3IEKTPOHHBIX YCTPONCTB. Pesxnmbl
BEKTOPHBIX JTAOOPAaTOPHBIX U3MEPEHUH.
Nsmepenne koaddunmenta orpaxkenns u KCB.
CBs13b K03 GUIEHTa OTPAXKEHUS B IMHUH C
KO2(DPUITMEHTOM CTOSIUEH BOJHBI 110 HATIPSIKEHUIO
(KCBH), BX0THBIM UMITICJIAHCOM JIMHHH,

K03 (HULIHEHTOM OTpaXEHHS HATPY3KH.
W3mepenune nmneaHCHO-4aCTOTHBIX
xapakrepuctuk. Kpyrosas nuarpamma Bonsnepra-
Cwmura (ITC/IIIT). M3mepenue kodddunmeHTa
nepenayn. Mi3mepenue rpynmnoBoro 3ana3bIBaHusl.




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

W3mepenue Ga3oBoro 3ama3abIBaHus U
aBTOMATUYECKOW JUIMHBI. I3MepeHne
XapaKTEPUCTUK yCTOWUNBOCTU. M3Mepenue ¢
HCII0JIb30BAHUEM BUPTYaJIbHBIX LICTICH.
Embedding-rexnonoruu. 3mepenue ¢ ynaneHuem
BUPTYyaJIbHBIX Lieneil. Mi3mepenue S-napameTpos
CUMMETPUYHBIX JIMHUM. MI3MepeHune
MIEPEKPECTHBIX MOMEX Ha OJIMKHEM U JJaJIbHEM
koHuax CBY-nuHuil. AHaN3 paguo3ieKTPOHHBIX
MOJyJIel U yCTPOMCTB, B TOM 4ucIiie GUIBTPOB, C
CUMMETPUYHBIM U HECUMMETPUYHBIM [IOPTAMH.
W3mepeHue BpeMeHH MepekItodeHus 1 3p(HeKToB
npetia. 3mepenus ycunurenei, paboTaronux B
HMITYJIbCHOM PEXHUME.

BekropHble H3MEPEHNS U CUTHAJIbHO-
IapaMeTpUYECKUN aHaIN3 JIMHEHHBIX LENe BO
BpeMeHHOM oOnactu. MiynibcHas U cTyneHJaras
XapakTepucTUkH. PediekromeTpust BO BpeMEeHHOM
obnactu. Mcnonbs3oBanue onuuii ”3BMEpeHU BO
BpeMeHHo o0nactu. [lonocHo-mponyckaronmii
pexum. OxonHas o6padotka, OIlD u onmuu
CIEKTPAJIBHOTO aHAIN3A.

TaOnuipl 1 U3MEpPUTENBHBIE JUarpaMMBbl.
VIMITyJIBCHBIE U CTYTIEHUYAThIE OTKINKH

ko3¢ dunrenToB orpaxkeHus. CpaBHeHHE
OKOHHBIX (DYHKIIMI B YaCTOTHOW U BPeMEHHOMH
obacTH.

N3mepenne paccTossHUA 10 OBPEKICHUS.
N3mepenus I1AB ¢unbpTpa Bo BpeMeHHOI
obmnactu. BU oTobpaxkenue i Hepazpylaromei
olleHKH. M3MepeHne KOMIUIEKCHBIX () (PEKTUBHBIX
CHUCTEMHBIX JaHHBIX.

Henunelinble uzmepenus. BosmoxHocTy,
HCIIOJIb3YyEMBIE JIUIS1 HEJTMHENHBIX U3MEPEHUI.
KannOpoBka MOLITHOCTH TPUEMHHUKA U TeHepaTopa
TECTOBBIX CUTHANOB. MI3MepeHue Touku
KoMIpeccud. 3mepenne XxapakTepucTUKu
nerexropa. Moaenb rapMOHMYECKUX UCKAaXKEHUH.
WNHTepMoaynsaus 1 UHTEPMOAYISIUOHHbIE
HCKa)XEHUS. Y CWIIMTENIb MOIIIHOCTH C BHEIIHEN
TECTOBOM yCcTaHOBKOM. M3mMepenue ropsuux S-
napameTpoB. uddepenimanpapie n3MEpeHus
N3mepenus ycunurenei u cmecutenein CBY-
KOHBEPTOPOB. CUTHAJIBI U TAPAMETPHI
cmecuteneil. OcoOeHHOCTH U3MEPEHUs
CMECHUTEIIEH.

Pacmmpenue auanasona yactor. M3mepenus
AQHTEHHBIX yCTpoiicTB. OCHOBHBIE H3MEpsieMbIe S-




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

IapaMeTpbl aHTECHH.

WNudopmanmonHo-
U3MEPUTEIIbHBIE CUCTEMBI U
BUPTYaJIbHBIE PaIUOTIPUIIOKEHUS

BpPEMEHH.

curuajioB B cpeae Simulink.

CXeMHO-apXUTEKTYPHOE TOCTPOCHUE
MH(POPMAIIMOHHO-U3MEPHUTEIHHBIX CUCTEM B Cpejie
BH3yaJIbHO-TPA(PUIECKOTO TPOrPAMMHUPOBAHHS
LabVIEW, Simulink u GNU Radio.

Pa3pa60TKa CIICIHAIN3UPOBAHHBIX
PagUONIPUIIOKEHHN U1 IpUEMa, IIepeady U
00pabOTKH CUTHAJIOB B PEXKUME PEATLHOTO

[IporpamMMHoO-anmapaTHbIi KOMIUIEKC aHaIN3a U
BepU(PUKALUN CUTHAIBHBIX XapaKTEPUCTUK
(usnueckux 0JIO0KOB U MOJIyJiel B COCTaBe
dpoBoii Moenu (IupOBOTO ABOWHUKA)
PaZAMOAIIEKTPOHHBIX CUCTEM M YCTPOICTB.
MyIbTUCUTHATBHBIC PATMOMHTEP(ECH.
Otnanounsie USB/BNC-mnare! Ha [TJIMC ga
APXUTEKTYPHOTO MPOTOTHITHPOBAHUS
MHOTO(YHKIIMOHATILHBIX Y3JI0B CUTHATBHBIX
paguonHTEpPEiicoB BBOA-BHIBO/IA.
SDR-texHon0rnu 1iudpoBoit 1a0opaTopum.
Peanuzanus apxurektypHbIx pemenuii SDR-
cucreM B cpene Simulink ua 6a3e 6ubIHOTEKH
RTL-SDR Support from Communications
Toolbox. ITporpaMmHO-unCICHHOE
MOJICIIMPOBAHUE PATUOITIEKTPOHHBIX CUCTEM,
YCTPOMCTB U PaIMOBOHOBBIX MPOIIECCOB B
MarepuanbHbIX cpenax. Coznanune VST-marunon
cpencTB UG poBoit 00pabOTKH U MPeoOpa30BaHUS

4.3. JIabopaTopubie padorsl (JIb)
Y4eOHbIM IIJIaHOM HE TIPEAYCMOTPCHBL.

4.4. IlpakTnueckue 3ansatusa (I1P)

Ne | Homep Tembl
/T | OACIIUATUINHEI

TeMarnka NpaKkTUYECKUX 3aHATUN

TpynoemkocTsb
(B akaj. yacax)

BHyTpucucTeMHas reHepanusi TeCTOBBIX CHUTHAJIOB ISt
OCHOBHBIX  IU(POBBIX  CTAaHJAPTOB  OECIIPOBOTHOM
MmenuacBszu. [IporpamMmmHoe onucanue U GHOpMHUPOBAHUE
ARB-curnanoB B cpene ARB Toolbox PLUS R&S u
Simulink. TIpoaBuHyTOE H3y4YeHHE MOIH30BATEIHCKOTO
uHTepdeiica pexxnMoB pabOThl BEKTOPHOTO TeHeparopa
R&S SMBV100B.

AynuoBU3yanbHBIE TEXHOJIOTUHM YaCTOTHO-BPEMEHHOTO
aHaJIM3a PaIMOCUTHAIOB. 3amuch, TpaHcsus 1Q-moToka
U COXpaHEHHE BBIOOPKH paJMOCUTHAIBHBIX JIaHHBIX




uudpoBoro ocruwuiorpadga M aHanMzaTropa CHEKTpa B
MH(OPMALIMOHHO-U3MEPHUTENLHOE PAAHOIPUIIOKEHHUE.
[IpoaBuHYyTOE U3yUEHHE MOIB30BATEILCKOTO HHTEPdeEiica
U pexxuMoB pabotel ocimuiorpapa R&S RTO2032 u
aHayimzaropa criekrpa R&S FSH13.

BekTopHblii aHanmu3  S-mapamMeTpoB  MACCUBHBIX U
HenuHeHbIx BU-ycrpoiictB u moayneit CBY. Ananus S-
MapamMeTpoB  aHTEHHBIX  M3MEPHUTEIBHBIX  CHCTEM. 6
[IpoaBuHYyTOE M3yUYCHHE MOIB30BATEIHCKOTO HHTEPdeEiica
U PEKUMOB pabOThl BEKTOPHOTO aHaiu3aTopa Lenen
R&S ZNLE.

ABTomaTtu3anusi ~ IUPPOBBIX  PaJIUOM3MEPEHUNH U
nocTo0paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX. CXeMHO-
4 4 ApPXUTEKTYpPHOE MTOCTPOEHHUE nH(pOpMaIIMOHHO- 4
U3MEpUTEIbHBIX cucteM B cpeae LabVIEW, Simulink.
SDR-texHonoruu nndpoBoii 1abopatopumu.

Bcero: 18

5. Y4deOHO-MeTOAUMYeCKOe oOecledyeHne IS CAMOCTOSITEJIbHOH PadoThI
00y4aromuxcs Mo TUCHUILIHHE

Buasl camocTosiTenbHOM paOOThl OOydYaromerocsi, MOPsIAOK U CPOKU €e
BBITIOJTHEHUS

MOATOTOBKA K JIEKIUSM W TMPAKTUYECKUM 3aHATHSAM C HCIIOJIb30BaHUEM
KOHCIEKTA JICKIUM, MaTepuajoB MPAKTUYECKUX 3aHITUH M TPUBEICHHBIX HIKE
(n 8.1 u 8.2) UCTOYHUKOB (B COOTBETCTBUHM C PACTICAHUEM 3aHATHN);

opopMJICHE OTYETOB MO BBIMOJHEHHBIM MPAKTUYECKUM 3aJaHUAM U
TEOpPETUYECKAs MOArOTOBKA K UX cAade (B COOTBETCTBUU C PACIIMCAHUEM 3aHSATUN).

[IepeueHb BOMPOCOB ISl IPOBEACHUS TEKYIIErO KOHTPOJS U MPOMEKYTOUHOU
aTTECTallui — B COOTBETCTBUU C TEMATUKON AUCIUILIIUHBI.

6. DoHJ OIEHOYHBIX CPEICTB JJsi TNPOBEJEHUS] TEKYIIero KOHTPOJS
yCIeBaeMOCTH M MPOMEKYTOYHOM aTTecTAIMN 00y4AIOUIUXCS N0 AUCHUTIIHHE

6.1. Onucanue noka3saresieii 1 KpUTepreB OLEHUBAHUS 3HAHUHN, YMEHUN U
BJIAJICHUI Ha Pa3IMYHBIX dTanax ux (OpMHUPOBAHMUSI, ONTUCAHUE TITKAJI OIICHUBAs

6.1.1. Tloka3aTeJu W KPUTEPUU OUEHUBAHMS, WCIOJb3yeMble IIKAJIbI

OLICHUBAHUSA

IMoka3arenn Kpurepun CpencrBa HIxkasbi

OLICHUBAHMS OlLICHMBaHUS OLICHUBAHMS OLICHUBAHMS

Texywuii konmpony:

[TpaBUIBHOCTH BBIIOJIHEHUS | BBIMOJIHEHHE YCTHBIX/TUCBMEHHBIX
y4eOHBIX 3aJaHUH, 3a/IaHNM, TECTUPOBAHUE

YMmenue Ikamna 1
apryMEHTUPOBAaHHOCTH
BEIBOJIOB Ilpomesxcymounas ammecmayusi:
JK3aMeEH
[TpaBUIBHOCTE UM MOJTHOTA | Texkyuuli KOHMpPOJib:
3Hanue p Y P Hlkamna 1

OTBECTOB, FJ'IY61/IHa BBITTOJIHECHUE YCTHBIX/ IITMCBMCHHBIX




IHoka3zarenn Kpurepun CpencrBa I xkanasl
OLICHUBAHUS OLICHUBAHUS OLICHHBAHMS OLICHHBAHHS
IIOHMMAaHHUS BOIIpoca 3aJlaHuM, TECTUPOBAHUE
IIpomesicymounas ammecmayusi:
9K3aMeH
Texywuti KOHMPO®:
O0G0CHOBaHHOCTb U BBINOJIHEHHE ITPAKTUYECKOTO
Buianenue apryMeHTHPOBAHHOCTD 3a/laHusl, TECTUPOBaHUE lxana 2
BBINOJIHEHUS y4eOHOM
JIESITEIIBHOCTH LIpomesicymounas ammecmayusi:
9K3aMeH

6.1.2. Onucanue MIKaJ OLEHUBAHUS CTeNeHH C(POPMUPOBAHHOCTH 3HAHUIA,
YMEHUI U BJIaJICHU
HlIkana 1. Ouenka chopMUPOBAHHOCTH 3HAHUN, YMEHUH U BJIaJICHUN

O6o3HaueHus ®opmyIMpOBKa TPeOOBAHUM
K cTeneHd ¢opMHUPOBAHHOCTH 3HAHUM, YMEHHH U
Hudp. Ouenka BJIJIeHU
3unatb Ymerb Baaaerb
. OtcytcTBUE OtcyrcTBHE
1 HeynosnersopurensHo | OTCyTcTBUE 3HAHUM .
YMEHUM HaBBIKOB
YactuuHo
®parMeHTapHbIE ®parmMeHTapHOE
2 HeynosnersopurenbHo OCBOEHHOE
3HAHUS MIPUMEHEHUE
YMEHUe
B nenom
B nenom
OOuue, HO He YCIIELIHOE, HO HE
YCIICIIHOE, HO HE
3 Y IOBJIETBOPUTENIBHO | CTPYKTYPUPOBAHHBIE | CUCTEMATHYECKH
CHUCTEMAaTHYECKOe
3HaHUS OCYILECTBIISIEMOE
MIPUMEHEHHE
yMEHHUE
B nenom
B nenom CIIEIIHOE, HO
CdopmupoBannsie, " Y ’
yCIENIHOE, HO coJiepakaiiee
HO coJieprKalue
4 Xopomo coJiepxKame OTJIETIbHBIE
OTJIeIbHBIE TIPOOEIIBI
OT/I€NIbHBIE poOeITbI
3HaHUs
po0OeIbl yMeHue MIPUMEHEHHE
HAaBBIKOB
YcenemHoe u
CdopmupoBaHHbIe
CdopmupoBaHHOE | cucTeMaTHYECKOE
5 OTnan4HO CHCTEMATUYECKHUE
yMEHUe MIPUMEHEHNE
3HAHUS
HaBBIKOB

HlIkana 2. KowmriekcHas oOIeHKa C(HOPMUPOBAHHOCTH 3HAHUMN, yYMEHUH U

BJIQJICHUU
O603HaueHus ®opMyJIMpOBKa TPeOOBAHUIT
Ludp. Onenka K cTeneHu cGOpMUPOBAHHOCTH 3HAHUM, YMEHUH U
BJIaIeHUI
1 HeynosnerBopurensHo | He nMeeT He0oOXOAMMBIX MpPEJCTaBICHUM O IMPOBEPSIEMOM




O603HaueHus ®opMyJIMpOBKa TPpeOOBAHUIT

Hudp. Ouenka K cTeneHd cGOPMUPOBAHHOCTH 3HAHUI, YMEHUH U
BJIaJleHU I

Marepuaie
2 VY 10BIETBOPUTENHEHO 3HaTh Ha YpPOBHE OPHEHTHUPOBAHMS, IPEACTABICHUI.
W CyObeKT yyeHHs] 3HAeT OCHOBHbIE MPU3HAKU WM TEPMHUHBI
HEYJOBJIETBOPUTEIBHO | U3Yy4aEMOT0 »JJEMEHTa COJECp)KaHUs, UX OTHECEHHOCTh K
(no yemompenuio OTpe/IeIEHHOM HayKe, OTpacid WiIM OObEeKTaM, Y3HAaeT UX B
npenooasameis) TEKCTaX, HW300paKEHUSIX WM CXeMaX W 3HAeT, K KaKUM
HMCTOYHUKAM HYXHO oOpalarbces Uisi 6osee eTalbHOrO ero

YCBOCHUS
3 Y 10BIETBOPUTETLHO 3HaTh W yMETb Ha PenpoaAyKTHBHOM YypoBHE. CyObekT

YU4EHUs  3HAET  U3YYEHHBbI  JIEMEHT  COJAEp)KaHUSA
PEenpoOIyKTUBHO: MPOU3BOJIBHO BOCIHPOU3BOAUT CBOM 3HAHUS
YCTHO, MMCbMEHHO WU B ICMOHCTPUPYEMBIX JEHCTBUSIX

4 Xopo1o 3HaTh, YMETh, BJIAJICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PETpPOIYKTUBHOM ypPOBHE, YKa3bIBaTh Ha OCOOCHHOCTH W
B3aMMOCBSI3U H3YYEHHBIX OOBEKTOB, Ha HX JOCTOMHCTBA,
OTpaHUYEHUS, MCTOPUIO U TEPCIEKTUBBl PaA3BUTHUS U
0COOEHHOCTH JUIsl pa3HbIX 00BEKTOB YCBOCHHUS

5 OTiinyHO 3HaTh, yMETb, BJIaJETh Ha CHCTEeMHOM YypoBHE. CyObekT
yU€HHs 3HAeT M3YYCHHBIH 3JIEMEHT COAEp)KaHUS CUCTEMHO,
MIPOM3BOJIBHO U JO0Ka3aTeJIbHO BOCIPOU3BOJIUT CBOU 3HAHUS
YCTHO, MUCBMEHHO WM B JEMOHCTPUPYEMBIX IEHCTBUSX,
YUUTBIBasi U yKa3blBasi CBSI3U M 3aBHCHUMOCTH MEXAY 3TUM
JIEMEHTOM M JPYTUMH 3JI€MEHTaMU COJEpXaHHUsd yueOHOI
JUCHUIUIMHBL, €ro 3HAaYUMOCTh B COJEP)KaHUU y4deOHOU
JUCIUILINHBI

6.2. TunoBble KOHTPOJIbHBIE 3aJAHUSI MJIH MHbIE MAaTePHAJIbI, HCOOXOIMMBIC
JUIsL  OIICHKWM 3HAHWM, YMEHWH, HaBBIKOB H (WJIM) OMbITa JEATEIHLHOCTH,
XapaKTEePHU3YIONUX 3Tarbl (HOPMUPOBAHUS 3HAHWM, YMEHUN W BIIAJICHUN B MPOIECCe
OCBOCHHUSI 00Pa30BATEIHHON MTPOTPAMMBI.

TunoBbie BONMpPOCHI M 33aJaHUA I TEKYIIero KOHTPoJs (OLEHKA
c(hOpMHPOBAHHOCTH JJIEMEHTOB (3HAHWM, YMEHHW, HAaBBIKOB) B paMKaX TEKYIIEro
KOHTPOJIS IO TUCLUIUIMHE) IO pa3esaM AUCIUTIITUHBI

Ilpumepor 6onpocoé no meme 1:

1. Bekropnas renepauust 1Q-curnanoB. CunHdaszHas U KBajgpaTypHas
cocTaBisiomMe curHajga. KoMIuiekcHas oruoaroiass Cursala. [TpunHIATIBI
kBagpaTypHoi moayssinuu BY/CBY-curnanos. I/Q cmecuTens v ero XapakTepUCTHUKHU.
[Tonoca nponyckanus I/Q-moaynaropa.

2. ARB-renepanus curtanoB. OyHKIMOHAIbHAS/CTPYKTYpHas cXeMa U
ycTporictBOo  BekTopHOrTOo  ARB-reneparopa. J[Bowunbie dopmarsl  (DHaitnios,
UCITIOJIB3yEeMbIl B TeHEPATOPax CUTHAJIOB MPOU3BOJILHOM opmbl. BekTopHbIil hopmar
pacmmpenus *.wv. Bekropusiit BugeodopmMar pacmmpenus *.trp.

3. Hcnonp3oBaHne BEKTOPHOTO TeHepaTopa B KayecTBE J1aOOPaTOPHOTO



nporpaMMHo-onpeaensieMoro  GopmMupoBareiss W Iepelaryuka  UU(POBBIX
TEJICBU3UOHHBIX, PAINOJIOKAIIMOHHBIX, HABUTAITMOHHBIX U TEJIEMETPUUECKUX CUTHAJIOB
peanbHOr0 BPEMEHM, B TOM YHCIE i1 HCCIECJOBAaHUS AHTEHHBIX CHCTEM H
pacnpocTpaHEHUs! PaJIMOBOJIH B Pa3IMYHBIX Cpeaax.

Ilpumep npaxmuueckozo 3ad0anusn no meme 1:

[Io 3amaHHOMY BapHaHTy CrE€HEpPUPOBATh LHU(PPOBOKH  MOIYJIUPYIOLIMIA
BekTopHBIE ARB-curnan ¢opmara *wv B cpene ARB Toolbox PLUS R&S.
[IpousBecTu BBITPY3KY U creHepupoBaTh |Q-curuan B peskxuMe peaibHOro BpEMEHH 110
FTP-coequnenuro Ha BekTopHoM reHepatope R&S SMBV100B. ITonyunts yacToTHO-
BPEMEHHOE TpeJicTaBlieHne curHana Ha uudposom ocumiorpadge R&S RTO2032 u
ananuzatope cnekrpa R&S FSHI13, a Takke quarpamMMy CUTHAJIBHOTO CO3BE3IUS IS
BBIOpaHHBIX TUIIOB IU(PpoBoi Manunynauuu BU-curnana na R&S ZNLE.

Ilpumepwvi 6onpocoe no meme 2:

1.  YacToTHO-BpEeMEHHBIE HW3MEPEHUS W  PETUCTpAIUs  IapaMeTPOB
panuocuraanoB B BU u CBY nguamnasowne.
2. [udpossie ocuumiorpadsl peanbHoro BpemeHU. Ocnusuiorpadbl

HKBUBAJIEHTHOTO BpeMeHH. CTpoOOCKONMMYECKHE OCHMIIOrpadbl. AHAJIOrOBbIE U
uupposeie npodHrku CBY-ocummiorpados. Pexxumel 3amycka 1 MeToabl HU(POBO
cuHxpoHu3auu 1udpoBbix ociuwiorpados. LludpoBas arreHroanuss BXOIHBIX
KACKaJOB.

3. Hcnonb3oBanue nu¢poBoro ocuwuiorpaga U aHaiMzaropa CHEKTpa B
KayecTBe J1a0OPaTOPHOIO MPOTPAMMHO-ONPEAEIAEMOr0 MpHUEMHHUKA LU(QPOBBIX
TEJIEBU3UOHHBIX, PAIMOJIOKALIMOHHBIX, HABUTALIMOHHBIX U TEJIEMETPUYECKUX CUTHAJIOB
peaNnbHOr0 BPEMEHM, B TOM 4YHCIE I HCCIECIOBAaHUS AHTEHHBIX CHCTEM H
pacupoCTpaHEHUs paJUOBOJIH B PAa3JIMYHBIX Cpelax. 3aluch U COXPAHEHNE BPEMEHHOM
W YacTOTHOW BbIOOpKM B (haiin. dopmaThl 3aMUCH CUTHAIBHBIX BPEMEHHBIX U
YaCTOTHBIX BBIOOPOK, MPOTOKOJIBI UX TPAHCISALIMU B PEXUME POJIBHOTO BPEMEHHU.

Ilpumep npaxmuueckozo 3a0anus no meme 2.

[To 3amanHOMY BapuaHTy creHepupoBaTh 1uppoBoit GPS-curnan popmara *.wv
u Bumeocurnan Qopmara *.trp B cpeme Simulink. TlpowsBectu BBITpY3KYy H
creHepupoBath [Q-curnansl B pexume peanbHoro BpeMenu no FTP-coennnenuio Ha
BekTOpHOM TeHeparope R&S SMBVI00B. [Ins oOoux ciiydaeB CUTHAJIOB B
otaensbHOocTH Tipu 3agaHHbiX OCI 6 w 12 ab nosy4yuTh 4acCTOTHO-BPEMEHHOE
npejacTaBiieHne curnaia Ha mudpoom ocimuiorpadge R&S RTO2032 u ananuzarope
cnektpa R&S FSH13. BupeocurHan ¢ BEKTOPHOrO TeHEpaTopa TPaHCIWPOBATH B
pexxume ctangapra DVB-T2. Ilposectu 3anuck B (aiti U TpaHCISIIUIO YaCTOTHOM
BBIOOPKH CUTHAJIOB B hopmartax *.gpX u *.CsV uepes nporpammy R&S FSH4View 1o
LAN-unTepdeiicy, COOTBETCTBEHHO.

Ilpumepwvt 6onpocoe no meme 3:

1. CkansipHble W BEKTOPHbIE H3MEPEHHUS PAJAMO3JIEKTPOHHBIX Y3J0B U
Moayneu. JluHenHsle usmepeHus. M3mepurenbHble 3a1adyd BEKTOPHOI'O aHAJIN3a.
N3mepsiemble BHyTprucxeMHbIe nTapaMmeTpbl CBY ycTpoiicTB. 3meputenbHble 3a1a4u
ananu3a CBY ueneil. AHanu3 JIMHENHBIX TACCUBHBIX YCTPOUCTB. AHAIN3 HEJTMHENHBIX



YCTPOMCTB.

2.  Amnamm3 vactotHo-u3buparenbHbix IIT u CHIIT yctpoiicte Ha BAII.
AHanu3z BO BpeMeHHON oOnacti. CpaBHUTENBHBIN aHaMM3 MapaMeTpoB U
xapakrepucTuk CBY ycTpoicTB.

3.  Bexropubsie m3mepenus xapaktepuctuk anteHH u OAP/ADAP, CBU-
moayneit, mukpocobopok 1 UMC u muckperroir Kb, OcoOeHHOCTH M3MepeHud u
ananu3a uener B KBU-auanasone.

Ilpumep npaxmuueckozo 3adanusn no meme 3:

[Tpu momoiu BekTopHOTO aHaidu3atopa neneit R&S ZNLE BeimonHuTh anamus
S-napameTtpoB MukpomnoiockoBoro IIII® u BY-cmecurtens, a Takxke aHamu3 S-
napametpoB  WiFi-antennsl. [locTpouTh mepeaTovHbie BEKTOPHO-YaCTOTHBIC
XapakTepUCTUKM UM COOTBETCTBYIOIIME MATpPHIl PACCEIHUS aHAJIU3HPYEMbIX
YCTPOMCTB B 3a/IaHHOM 1osioce paboyux 4acToT.

Ilpumepwt 6onpocoe no meme 4-

1. CXeMHO-apXUTEKTypHOE MOCTPOCHHE WH(OPMAIIMOHHO-U3MEPUTEIbHBIX
CUCTEM B cpefie BusyalibHO-rpaduueckoro nporpammupoBanus LabVIEW, Simulink u
GNU Radio.

2. [IporpammHO-anmapaTHbIi ~ KOMIUIEKC ~aHalM3a W BepuduKauuu
CUTHAJIBHBIX XapaKTEPUCTHK (PU3MYECKUX OJOKOB M MOJYJIEH B COCTaBe LU(PPOBOM
Mozaenu (UM(ppPOBOro JBOMHUKA) PATMOIEKTPOHHBIX CHUCTEM M  YCTPOMCTB.
Mynbtucurnansasie paguountepdecsl. Otnagounsie USB/BNC-mnate na [IUINC s
ApPXUTEKTYPHOTO TPOTOTHUIUPOBAHUS MHOTO(YHKIIMOHAIBHBIX Y3JI0B CUTHAIBHBIX
panuouHTepdencoB BBOIa-BbIBOIA.

3. SDR-texnonorun 1udpoBoit tadbopatopuu. Peanuzamus apXuTeKTypHBIX
pemerniit SDR-cuctem B cpene Simulink Ha 6a3e oudanoreku RTL-SDR Support from
Communications Toolbox. Anmaparnas apxurektypa RTL-SDR tronepa RTL2832U
+ R820T2.

Ilpumep npaxmuueckozo 3a0anusn no meme 4:

Ha 06a3e mnporpamMmHBIX peElIEHHA BH3yalbHO-Tpauueckoil pa3paboTKu
pamuountepderico  LabVIEW/Simulink/GNURadio  moctpouts  1mdpoByro
maTopMy cOopa v ocToOPadOTKH SKCIIEPUMEHTAIBHOU BHIOOPKH MH(DOPMALIMOHHO-
U3MEPUTENbHBIX JAHHBIX PAJUOMOHUTOPHHIA peanbHOro BpemeHu 1o FTP-
coenuHeHnio. B kauecTtBe 1abOpaTOpPHBIX CpPEICTB anmaparHoro (HOpMUPOBAHUS
TECTOBBIX CHTHAJIOB UCIOJK30BaTh renepatop R&S SMBV100B, B kauecTBe cpencTs
anmapatHoro npuema — ociuiorpadp R&S RTO2032, anammzatopa cnektpa R&S
FSH13 u RTL2832U-Tr0HeD.

Ilepeyenb  BONMPOCOB /Ui  MOATOTOBKH K  3K3aMeHY  (OLEHKa
C(OPMUPOBAHHOCTH  DJIEMEHTOB  (3HaHWM, yMEHHUH, HaBBIKOB) B  paMKax
MPOMEKYTOUHOM aTTeCTALMU 110 AUCIUIUIMHE).

1. Panuonndopmanionnble  cTeHnabl, MmIaTGopMbl U TEXHOJIOTHH
MPOBEICHUS] IKCIIEPUMEHTAJIbHBIX MCCIEOBAaHUN B 00JIaCTU PATAUOANIEKTPOHHUKH,
cBs3u, CBU-TexHUKHU, paauoIOKalluK, HaBUTaluu U paguo@usuku. MHpopmannoHHo-



U3MEpPUTEbHBIE CUCTEMbI U BUPTYaJIbHBIE PAIUOTPUIIOKEHHUS.

2. Bekropnas renepamus [Q-curnanoB. Cundasnas u KBaapaTypHas
cocraBisitone curHana. KowmrmekcHas —oruOaromiasi —CcUrHaia. [TpuHIMTIBI
kBaapatypHoi moayssiiun BY/CBY-curnanos. [/Q cMecutens u ero XapakKTepUCTHKH.
[Tomoca mpomryckanus [/Q-moaynsaropa.

3. ARB-renepanus curHanoB. DyHKIIMOHAIBHAS/CTPYKTYpHAs cXeMa |
ycTpoiictBo  BektopHoro ARB-renmeparopa. JlBowunsie ¢Gopmatbl  (ailyios,
UCIIOJIb3yEeMbIi B TeHEpATOpaxX CUTHAIOB MPOU3BOJILHON opMbl. BekTopHbiit hopmat
pacupenus *.wv. BektopHsliii Busieodhopmar pacumperus *.trp.

4.  Knaccudukanmsa u  paguopyHKIHMOHAT BEKTOPHBIX T'€HEPATOPOB.
Bekropnbie BuibI iudpoBoit Mmoayssiiuu paauo- u Bugeocurdanon: ASK, FSK, PSK,
ASK/PSK, QPSK, QAM. BektopHbie H3MEpPUTEIbHBICE TI'E€HEPATOPhl TECTOBBIX
CUTHAJIOB U UX XapaKTEPUCTUKH.

5.  BuyrpucucreMmHas reHepaiysi CUTHAJIOB JJIsl BCEX OCHOBHBIX HU(PPOBBIX
CTaHJAAPTOB  PAJUOCBSI3M C  HCIOJb30BAHUEM JIOMOJHHUTEIBHOIO  HCTOYHUKA
MOJYJIUPYIOIIUX  CHUTHAJIOB.  ApXUTEeKTypa  (GU3MYECKMX U IU(POBBIX
paarouHTep(ericoB BEKTOPHBIX TEHEPATOPOB.

6. [Iporpammuoe onucanue u popmupoBanue ARB-curnanos B cpene ARB
Toolbox PLUS R&S wu Simulink. YactoTta mucKpeTH3anuu, ITUHAMHYECKOE
paspeliieHue, pa3oBbie MIyMbI U IITyMbl KBAHTOBAHUSI BEKTOPHBIX T€HEPATOPOB.

7.  Metonpl wucCcleAOBaHMS, aHaIW3a U TECTHUPOBAHUA PATUOCUCTEM
OecrpoBOAHOMN Mepeaaun JaHHBIX.
8.  Hcnonb3oBaHuE BEKTOPHOTO TIeHEpaTopa B KayecTBE J1aOOPaTOPHOTO

mporpaMMHo-omnpeaensieMoro  GopmMupoBareiss W Ieperaryuka  HU(pPOBBIX
TEJICBU3UOHHBIX, PAIMOJIOKAIIMOHHBIX, HABUTALIMOHHBIX U TEJIEMETPUUECKUX CUTHAJIOB
pEaIbHOTO BPEMEHU, B TOM YMCJIE [JII MCCICAOBAHUS AHTEHHBIX CHUCTEM W
pPacIpOCTPAHEHUS PAAUOBOJIH B Pa3JINYHBIX CPENAX.

9.  UMsmepenue u npeobpazoBanue 1Q-curnanos ¢ momornipio [10 IQWizard.

10. TlogkmroueHue BEKTOPHBIX TEHEPATOPOB K BUPTYAJIBHOMN
uH(popmanmoHHo-u3MepurenbHoil cranuun Ha IIK yepes USB wu  Ethernet
UHTEPPENCHI.

11. YacToTHO-BpeMEHHBIE  U3MEPEHUs] W  PETUCTpaAlMs  MapamMeTPOB
panunocursanoB B BU u CBY nuana3one.

12. ®yuknuoHaIBHAS/CTPYKTYpHAsI CXeMa U MPorpaMMHO-anmapaTHas cpeia
udpoBoro ocuuiuiorpada. AHaioroBsie U mudpoBbie kKaHanbl ociuiuiorpada. AL
ocimuiorpada W ero  xapakTtepucTukd. Yactora guckpermsammu. [lomoca
npornyckanus. Jlerumarus curHana. @OyHKIUOHAIBHBIE HWHTEpdeiic nudpoBbIX
ocuiorpagos.

13. TIporpaMMHO-YHCIICHHBIE PEKUMBI  O00pabOTKH  paTUOU3MEpPEHUHN.
Bxoanble kackaabl ocuuiuiorpada. CurHanpHas ocuuiiorpaduyeckas pa3BepTka.
XY -uzmepenus. MHorokananbHbie paguousmepenus. bII®-npeodbpazoBanue.

14. [udpossie ocuumiorpadsl peanbHOro BpemeHU. Ocruuiorpadbl
ASKBUBAJICHTHOTO BpeMeHH. CTpobockonuueckue ocuuwiiorpadnl. AHAJIOTOBBIE U



mudpossie npoOHukn CBY-ocummiorpados. Pexxumsl 3anycka U MeToibl U poBOH
CUHXpOHM3auu 1upoBbiX ociuiorpados. [ludpoBas arTeHioanuss BXOTHBIX
KACKaJOB.

15. Hcnonws3oBanue mudpoBoro ocruiorpada B kayecTBe 1a60pPaTOpHOTO
IPOrPaMMHO-OIPEAEIIEMOTO IPUEMHUKA M (POBBIX TEJIEBU3HOHHBIX,
PaJANOJOKAMOHHBIX, HABUTAIMOHHBIX M TEJIEMETPUUYECKUX CUTHAJIOB PEATbHOTO
BPEMEHHU, B TOM YHMCJIE JJISl UCCIEAOBAHUS AHTEHHBIX CUCTEM W PaCIpPOCTPAHECHHUS
PaZMOBOJIH B Pa3IMYHBIX cpefax. 3aluch U COXpPaHEHUE BPEMEHHOM BBIOOPKH B (haii.

16. IlogxmroueHue ocmuwuiorpada K BUPTyaIbHOM HMHGOPMAIIMOHHO-
u3mepurensHoil craniuu Ha [TK yepe3 USB u Ethernet untepdericsi.

17. OyHKIMOHAIBHAS/CTPYKTYpHAsE CXeMa W YCTPOMCTBO HHUGPPOBOTO
aHain3aropa crekrpa. [lapamerpsl aHanu3aTopa cekTpa: Juana3oH paboyux 4acToT,
1oJjioca 0030pa, CKOPOCTh U BpEMsI aHAJIN3a, CPETHUIN 0TOOpakaeMblil yPOBEHB LIIyMOB,
JUHAMUYECKHI TMAIa30H, TOYKa KOMIIPECCHH, (Pa30BbIi IyM, HHTEPMOIYJIALIMOHHBIE
UCKQKEHHUSI, YPOBEHb Mapa3UTHBIX CHEKTPAJbHBIX KOMIIOHEHT, MOJIOCA €AMHUYHOIO
aHau3a, paspelieHue no yactore. [loHaTre 4acTOTHON BHIOOPKH.

18. YacroTHbIE paguoU3MEpPEHUs PAAUOCUTHAIIOB C AaHAJIOTOBOW U U(POBOU
moxaysiuuent (curHansl WiFi, Bluetooth, GSM, GPS u T.4.) nocpeactBom nudpoBbIx
aHAJIM3aTOPOB CIIEKTPa B PEKMME peajbHOro BpeMeHUu. M3MmepeHus MOILIHOCTH B
Karaje npy MoMoOIIM aHajnu3aropa crnektpa. CocraBieHne HUPPOBBIX CIEKTPATBbHBIX
Macok B 3aJayaXx KOHTPOJS TMapa3uTHBIX M3IYYEHUHM W pPaJuOMOHUTOPHUHTIA.
M3mepeHnne napaMeTpoB MOLYJIALIMOHHBIX CUTHAJIOB.

19. MHcnonw3oBanwe  1HMQPPOBOrO  aHAIM3aTOpa  CIEKTpa  KadecTBe
71a00paToOpHOTO IPOrPaMMHO-OIPEAEIIIEMOTO NpUEMHUKA U POBBIX
TEJIEBU3MOHHBIX, PAJAHOJIOKAIIMOHHBIX, HABUTALIMOHHBIX U TEJIEMETPUUECKUX CUTHAJIOB
B PEKHME PEAIBHOIO BPEMEHU, B TOM UHUCIE JUJISl UCCIEAOBAHUS AaHTEHHBIX CUCTEM H
pacnpoCTpaHeHUs PaJAMOBOJIH B PA3JIMUYHBIX Cpelax. 3almuch U COXPAHEHHE
CIIEKTPAJIbHOU BBIOOPKHU B (haidi.

20. Tlogxmrouenue 1 pOBOTO aHanM3aTtopa K BUPTYaIbHOMN
uH(popmanmoHHo-u3MepurenbHoil cranuun Ha IIK yepes USB wu  Ethernet
uHTepdercel. Opranuzanus oOMeHa HU(PPOBBIMU JAHHBIMU MEXIY AHAIMU3aTOPOM U
[1K uepe3 mporpammy R&S FSH4View no LAN-unTepdeiicy.

21. WurepaktuBHble panuouHTepdeiicel. Ocobennoctn FTP-coennnenus
nH(OPMAITMOHHO-U3MEepUTENbHBIX cpeAcTB ¢ [1K.

22. Knaccudukanus W TPUHIMIBI MOCTPOCHHS] BEKTOPHBIX aHAIU3aTOPOB
uenei. CTpyKTypa U paHOTEXHUYECKUE XapaKTEPUCTUKH BEKTOPHOI'O aHaIU3aTopa
LETIEH.

23. Marpuna paccesHuss MHOTOIOJIOCHUKOB. BOJHOBbIE BETUYMHBI U S-
napameTpbl  paguO3JIEKTPOHHBIX  YCTpOWcCTB.  CHUTHAJIBHO-TIApAMETPUUYECKHE
BO3MOKHOCTH BEKTOPHOTO aHau3a 1ene. OcoOeHHOCTH U3MEPEHUS S-TTapaMeTpPOB.

24.  OcCHOBHBIE KOMIIOHEHThI U3MEPUTENBHBIX CXEM BEKTOpHOTO aHanu3a CBY
nenei. OCOOCHHOCTHM  TOCTPOEHHS  TECTOBOM  U3MEPUTEIBHOM  YCTAHOBKH.
Pannodusnueckoe HEMOCTOSHCTBO BOJIH B JIUAJIEKTPUKAX W JIMHUSX C YAaCTOTHOM



nucrnepcueil. Koppekuus qucrnepcuoHHbIX HCKaxeHnid. HanpaBieHHOCTh U OTpakeHUE
PaZAMOCUTHAJIOB B LIEMSX M€YaTHBIX MOAYJIEH.

25. Ilpaktuyeckas peanu3alvs HAMPABIAIOMIUX JIEMEHTOB U3MEPUTEIbHBIX
YCTAHOBOK BEKTOPHBIX aHAIM3aTOpPOB. MOCTOBbIE CXEMBI M  HAaIpPABJICHHBIE
orBeTBUTENHN. CTyIEHUYAThIE ATTEHIOATOPHI B KaHAJE NMPUEMa U T€HEepalrd TECTOBBIX
CUTHAJIOB.

26. T'enepamusi TectoBbiXx curHanoB BAILl. OnopHbli U H3MEpPUTENbHBIHI
npueMHHUKU. [Iporiegypa BEKTOPHBIX paIuOU3MEPEHUN S-TTApaMETPOB. Y CTAHOBOYHBIE
napameTpbl BEKTOPHOTO aHau3aTopa. TOYHOCTD IUGPOBBIX U3MEPEHHM U KaTHOpPOBKa
npubopoB. MeToAbl KOMIIEHCAIIMM CIy4YalHbIX OMIMOOK HU(PPOBBIX H3MEPEHHM.
Koppekiusi cucteMaTi4ecKux OmnOOK U3MEPEHUS.

27. Bepudukxamnusi, JUHEHHbIE MOJEIH OIMMOOK M TEXHUKA KaTMOPOBKHU
BEKTOPHOTO aHalIM3aTopa. T-KOHTPOJIb M aHAJIU3 HEONPEIEICHHOCTH H3MEPEHHS.
Beimonnenne TOM-kanuOpoBku. Beimonnenne TNA-kanuOpoBku. ABTOMaTHYECKas
kanmuopoBka BAII.

28. CxanspHble W BEKTOPHBIE HW3MEPEHHS PaTUOdIEKTPOHHBIX VY3JOB H
MonyJsier. JIuHenHble w3MmepeHus. 3MmepurenbHbIE 3aJa4yd BEKTOPHOTO AaHAJIN3A.
N3mepsiemble BHyTprucxeMHbIe nTapaMmeTpbl CBY ycTpoiicTB. M3mepurenbHble 3a0a4u
ananu3a CBY neneil. AHanu3 IMHENHBIX TACCUBHBIX YCTPOUCTB. AHAIN3 HEJTMHEWHBIX
YCTPOMCTB.

29. Awnamm3 yactotHo-uzbuparenbubix IIIT u CHIIT yctpoiicte Ha BAILI.
AHanu3z BO BpeMeHHON oOnacTh. CpaBHUTENBHBI aHaIM3 M[apaMeTpoOB U
xapakrepuctuk CBY ycTpoiicTB.

30. BexTopHble u3MepeHus xapaktepuctuk anteHH u ®AP/ADAP, CBU-
Moxyiei, mukpocoopok 1 UMC u nmuckpernoit OKb. OcobeHHOCTH M3MEpEeHHA U
aHanmm3a uener B KBU-nuamnasone.

31. IIudpoBsic H3MEpPEHUE MOITYIICH B Y3IIOB PATHOAICKTPOHHBIX YCTPOUCTB.
PexxuMbl  BEKTOpHBIX JabopaTOopHbIX u3MepeHuil. WM3mepenue kordduumenta
orpaxeHuss 1 KCB. CBs3p ko3pdunventa oTpakeHus: B JUHUU C KOIPPUIUEHTOM
crosiyedt BoiHbl 1o HampsbkeHutro (KCBH), BXOOHBIM UMIIETaHCOM  JIMHHH,
KO3 PUIIMEHTOM OTpakeHHUsI Harpy3ku. H3mepeHwe HMMIEeTaHCHO-YAaCTOTHBIX
xapakrepuctuk. Kpyrosas quarpamma Bonbenepra-Cmura (ITC/TIIT).

32. BekTopHble H3MEpeHHE TepelaToOuHbIX KodpduuumentoB. W3mepenue
rpyNIoBoro 3amna3asiBanus. M3mepenne (a3oBoro 3ana3fbplBaHus U aBTOMAaTHUYECKON
JInvHbL. M3MepeHne XapakTepUCTUK yCTOMYMBOCTU. M3MepeHue C MCIOJb30BAHUEM
BUPTYyalIbHBIX 11enie. Embedding-rexHomorumn.

33. BexTopHbIe U3MEPEHHS C yIaJieHueM BUPTYyalbHbIX Iieneil. 3mepenue S-
napaMeTpoB CUMMETPUYHBIX TUHUHN. V3MepeHune nepeKkpecTHbIX IOMEX Ha OJIMKHEM U
nanbHeM KoHax CBY-nuHuii. AHanu3 paguodieKTPOHHBIX MOAYJIEH U YCTPOWCTB, B
TOM 4YHcClie PUIBTPOB, C CHMMETPUYHBIM U HECUMMETPUUYHBIM NopTamu. M3mepeHue
BpEeMEHH nepekiitoueHus u 3pdextoB Apeiida. M3mepenus ycunurenen, padoTaronmx
B UMITYJIbCHOM pEXHUME.

34. BexTopHble HM3MEpPEHUSI M  CHUTHAJIbHO-TIAPAMETPUUYECKUNA  aHaIu3



JUHEWHBIX 1ened BO BpeMeHHOW obsactu. HWmnynbcHas U cTymneHYaras
xapakTepucTuku. Peduexkromerpus Bo BpeMeHHOI obOnactu. Mcnonb3oBaHue omiuii
u3MepeHud Bo BpeMeHHoM obOrnactu. IlonocHo-nponyckaronmii pexxum. OKOHHas
obpabotka, OIID u onIuu CIEKTPATHLHOTO aHAN3A.

35. Tabmuupl u wusMeputenbHbie auarpammbl  BAILl. HWmnynscHeie u
CTYTIEHUYAThIC OTKIUKH K03 purmeHToB oTpakeHus. CpaBHEHNE OKOHHBIX (PYHKITUH B
YaCTOTHOW U BPEMEHHOM 001acTu.

36. H3mepeHue 3IEKTPUUECKOTO PACCTOSHUS 10 allapaTHOrO MOBPEXKICHUS
Ha BAILI. 3mepenus ITAB ¢unbtpa Bo BpemenHoit obnactu. BU ortobpakenue mis
Hepazpylmawieid oreHkd. M3mepeHne KOMIUIEKCHBIX 3(P(EKTUBHBIX CHCTEMHBIX
JTAHHBIX.

37. Henuneitnpie uamepenusi Ha BAILl. Bo3aMoxHOCTH, HCTIOIB3yeMBbIE IS
HEJIMHEHHBIX u3MepeHuil. KanubpoBka MOIIHOCTH MPUEMHHKA U T€HEPaTOpa TECTOBBIX
curHajioB. M3mepenune Touku KoMmrpeccuu. M3mepeHne XapaKTepucTUKH AETEKTOpa.
Mogens rapMOHUYECKUX HCKaKeHUU. MHTEepMOAYNALMS U WUHTEPMOIYJISIIITUOHHBIC
HCKaXKECHUA. AHAIU3 YCUIUTENS MOIIIHOCTH C BHEIIHEW TECTOBOM YCTAaHOBKOM.

38. BexrTopHbIe H3MepeHUe «ropsAsUnx» S-mapameTpoB. uddepenmmansusie
U3MEPEHUHI.

39. Bexropubie n3mepenus ycunuteneid u cmecureneii CBU-koHBepTOpoOB.
Curnansl 1 napameTpbl cmecuteneil. OCOOEHHOCTH U3MEPEHUSI CMECUTENEH.

40. Pacmupenue auamnazona yactoT BAILl. M3Mepenus aHTEHHBIX YCTPOUCTB.
OcHOBHBIE U3MEPsIEMbIE S-TTapaMETPhl AHTCHH.

41. IlpoBeneHue BEKTOPHBIX U3MEPEHUMN PATUOIEKTPOHHBIX KOMIIOHEHTOB U
MoayJie mpu co3maHuu W paspadotku SPICE-mopeneit. I{udpoBrie nBOWHMKH B
Hay4YHO-TIPAKTUYECKUX MCCIEAOBAHUAX W MPOTOTUIUPOBAHUU PAJAHOIECKTPOHHBIX
CPEICTB.

42. CXeMHO-apXUTEKTYpHOE MOCTPOCHHE HH(POPMAIIMOHHO-U3MEPUTEIHHBIX
CUCTEM B cpefie BuzyalibHO-rpaduueckoro nporpammupoBanus LabVIEW, Simulink u
GNU Radio.

43. Pa3paboTka CHIeNUaTU3UPOBAHHBIX PAAUONPHUIOKEHUN ISl TpUeMa,
nepeaadn u o0pabOTKU CUTHAJIOB B PEKUME peabHOro BpemeHu B cpene LabVIEW.

44. TlporpamMMHO-anmapaTHbId  KOMIUIEKC aHaiu3a MW  BepUPUKALMH
CUTHAJIBHBIX XapaKTEPUCTUK (PU3MUECKUX OJIOKOB U MOAYJEH B cocTraBe LU(PPOBOI
Mozaenu (mudpoBOro JBOMHUKA) PATUOICKTPOHHBIX CHUCTEM H  YCTPOMCTB.
Mynbrucurnansasie paguountepdecsl. Otnamounsie USB/BNC-mnate va [IUINC pist
ApPXUTEKTYPHOTO TPOTOTUIUPOBAHMS MHOTO(YHKIIMOHAIBHBIX Y3J0B CUTHAJIBHBIX
paauounTepdericoB BBO1a-BHIBOIA.

45. SDR-texnonoruu nudposoit nabopatopuu. Peanmzaius apXuTeKTypHBIX
pemrenuii SDR-cucteM B cpene Simulink rHa 6a3e 6udmmorekun RTL-SDR Support from
Communications Toolbox. Anmnaparnas apxutektypa RTL-SDR Tionepa RTL2832U
+ R820T2.

46. IIporpaMMHO-YMCIEHHOE MOJEIUPOBAHHUE PATUOIIEKTPOHHBIX CHCTEM,
YCTPOMCTB M PaIMOBOJHOBBIX MPOIIECCOB B paauonpuioxenusx Altair Feko u AWR,



47.

POTOKOJIOB JICKTPOHHBIX M3MepeHuit B popmare *.html u *.pdf.

ABTOMAaTHYECKOE PAaCTPOBOE M BEKTOpHOE (HOPMUPOBAHHE OTUETOB U

6.3. MeToauueckue MaTepHaJibl, ONIPpEeaACJIsAIOIUE MpouecaAypbl ONCHUBAHUA

3HAHUMW, YMEHU, HABBIKOB U (WJIN) OMBITA JEATCIIbHOCTH.

[Ipouenypsl u cpecTBa OLCHUBAHUS SJIEMEHTOB 3HAHUM, YMEHUH U BIAJICHUN
10 JUCHUIUIMHE «PaTMOTEXHUKA, B TOM YUCJIE CUCTEMBI U YCTPOWCTBA TEJIECBUICHUS

CpencTBo OLeHUBAHUSA
. IIpomexxyTOUHBII
Texymuii KOHTPOJIb
IIpouenypa KOHTPOJIb
NpoBeJeHus Beinonnenue Brimonnenue Brimonnenue Beimonuenne
YCTHBIX MMUCBMEHHBIX | NPAKTHYECKUX TECTOBBIX DK3aMeH
3aJaHuN 3aJaHuN 3aJaHuN 3aJaHuN
Ilo Ilo Ilo Ilo B cootBercTBUU C
[IponomkuTENbHOCTD
KOHTPOI YCMOTPEHHUIO YCMOTPEHHIO YCMOTpPEHUIO YCMOTPEHHIO MIPUHATBIMU
npenojasarens | mpenojaBaTens | MpenojaBaTels | MpenofaBaTens | HOPMAaMHU BPEMEHH
®opMa npoBeJAECHUS VeTHBIH onmpoc [MuceMeHHBIH [TuceMeHHbIH IIuceMeHHBIIH B nuceMeHnHoM
KOHTPOJIS ornpoc ornpoc orpoc bopme
Bun nposepounoro VYcerHble ITucemennsle | Ilpaktuueckue | IlucepMeHHBIH | DK3aMeHAI[MOHHBII
3a1aHus BOTIPOCHI 3aJ1aHus 3aJIaHus orpoc ouer
OTBeTHI B OTBeTHI B OTBeTHI B OTBeTHI B
®opma oTyeTa YcTHBIE OTBETHI TMUCbMEHHOM MUCbMEHHOU MACbMEHHOM MMACbMEHHOM
dopme dopme bopme bopme
Pa3narounslit Her CrpaBouHas CrpaBouHas CrpaBoyHas CrpaBoyHas
MaTepHa JIuTeparypa JUTeparypa auTeparypa auTeparypa
7. MeToanueckue YKa3aHusl NJIA OOYYAKIIMXCH IO OCBOCHHMIO

TUCHUNITIHHBI

Hucrumnaa «PagunonHpopMaliioHHbIe TEXHOJIOTUU IIU(PPOBOH JTaOOpaTOPUN»
MpeayCMaTpuBaeT JIGKIIMM W TPAKTHYECKHE 3aHATHSA. Y CHCIIHOE W3yYCHHE
JTUCITUTIIMHBI TPEOyeT TOCEIICHUs JISKIMK, aKTHBHOW pabOThl Ha MPAKTHYCCKUX
3aHSITHX, BBIMOJTHEHUS YICOHBIX 3aIaHUI TIPETIoaBaTe s, 03HAKOMIICHHSI C OCHOBHOM
Y JIOTIOJTHUTEJILHOM JIUTEPaTypPOH.

B xome nmekmuit mpenomaBaTeNb M3IaracT W pa3bICHICT OCHOBHBIC, HaMOOJCE
CJIOXKHBIC TIOHSATHS TEMBI, a TAK)KE CBS3aHHBIC C HEM TEOPETUUECKHE W TPAKTHICCKUE
npoOJeMbl, JaeT PEKOMEHJAIMM Ha TMPaKTHYECKOe 3aHATHE W YKa3aHWs Ha
CaMOCTOSITEIILHYIO pa0oTYy.

[Ipu moAroTOBKE K JICKITMOHHBIM 3aHSATHSAM aCIUpPAHTaM HEOOXOIMMO: Tepes
OUYepETHON JICKIIMEH HEOOXOIUMO MPOCMOTPETh KOHCHEKT MaTepuayia MpeablayIei
nexkuuu. [lpw 3aTpyqHEeHUSX B BOCHPUATHH MarTepuana cleayeT oOpaTUThCA K
OCHOBHBIM JIMTEPATYPHBIM HMCTOYHHMKAM. Ecim pa3oOparbcsi B MaTepHalie OMsTh HE
yAaloch, TO oOpatuTech K JeKTopy (mo rpaduKy ero KOHCYIbTAIMi) WU K
MIPETIOIaBaTEII0 Ha MPAKTHUSCKHUX 3aHITHAX.

[TpakTrueckue 3aHATHSI 3aBEPIIAIOT U3YUCHHE HanOOoJiee BAKHBIX TEM yUeOHOMH
TUCIUTIIMHBL. OHU CIIy)KaT JUIA 3aKPEIUICHHWs W3YyYEeHHOTO MaTepHuaia, Pa3BHTHS
YMEHUH 1 HaBBIKOB ITOJTOTOBKH JIOKJIAJIOB, COOOIIEHUH, TPHUOOPETEHMS ONBITA YCTHBIX
NyOJWYHBIX BBICTYIUICHUH, BEICHHUS JUCKYCCHH, apryMEHTAlMK W  3allUThI



BBIJIBUTAEMBIX TIOJIOKEHUM, a TaKKe JUIsi KOHTPOJIA MPENoAaBaTelieM CTENEHU
IIOATOTOBJIEHHOCTH aCIIMPAHTOB MO U3y4aeMOMN TUCIUILIINHE.

IIpy TOArOTOBKE K MPAKTUYECKOMY 3aHSTHIO ACIIUPAHTHI UMEIOT BO3MOKHOCTh
BOCIIOJIb30BAaThCA KOHCYJIbTALUSMU PETO1aBaTENS.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATHUSM acHpaHTaM HEOOXOAUMO:

IIPUHOCHTh C CO0O PEKOMEHJIOBaHHYIO IPENoJaBaTelieM JUTEpaTypy K
KOHKPETHOMY 3aHATHIO;

JI0 OYEPETHOIO MPAKTUYECKOTO 3aHATHS 110 PEKOMEHAOBAHHBIM JINTEPATYPHBIM
HUCTOYHHUKAM MpOpabOTaTh TEOPETUUYECKUM MaTepuall, COOTBETCTBYIOIICH TEMBI
3aHATHUSA,

B Ha4aJIe 3aHATUH 3a7aTh PETIOIABATENIO BOIPOCHI 10 MAaTEPHAILY, BBI3BABIIEMY
3aTPYJHEHHs] B €r0o IOHMMAaHUM U OCBOCHMM IIPU PEUICHUM 3aJay, 3aJaHHBIX I
CaMOCTOSITEIILHOIO PELIEHNUS;

B XOJI€ CEMUHApA JaBATh KOHKPETHBIE, YETKUE OTBETHI IO CYLIECTBY BOIIPOCOB;

Ha 3aHATAA JOBOAMTH KAXKIYIO 3aJady [0 OKOHYATEIBHOIO pEIICHHUS,
JEMOHCTPUPOBATh MOHUMAHUE IPOBEJACHHBIX PACUETOB (AQHAIM30B, CUTYalMii), B
cily4ae 3aTpyJIHEeHU oOpaniaThCs K MPEno1aBaTelo.

AcnipanTaM, IPOIYCTUBIIUM 3aHATUS (HE3aBUCUMO OT IPUYMH), HE UMEIOLIUE
MIACBbMEHHOIO PEIICHUS 3a/1a4 WJIM HE MOATOTOBUBIINECS K TAHHOMY IIPAKTHUYECKOMY
3aHATUIO, PEKOMEHIYETCs HE II03)KE 4YeM B 2-HEACNIbHBIM CPOK SBUTHCA Ha
KOHCYJIBTALIMIO K IPENOJABATENI0 U OTUATATHCSA 110 TEME, U3y4YaBILIECHCS HAa 3aHATHU.
AcnupaHTbl, HE OTUYUTABIIMECA [0 KaX101 He TPOopaObOTaHHON UMH HA 3aHITUIX TEME
K Ha4aJly SK3aMEHALMOHHOM CECCUU HE TOIyCKAIOTCA K DK3aMEHY.

8. PecypcHoe o0ecnieuyenue Qv CIUTITHHBI

8.1. OcHOBHAs ¥ IONOJHUTEJIbHAS y4eOHAs INTEPATYPa, HEOOXOAMMAS IS
OCBOEHMS TUCIUILINHBI

a) OCHOBHAS JIMTEpaTypa:

1. Adonckuit A.A., JIpsikonos B.I1. U3mepuTenbHble TPUOOPHI K MaCCOBBIE
anexkTpoHHbie u3Mepenusi. — M.: Conon-IIpecc, 2019. — 541 c.
2. Koctun M.C,, BboiikoB K.A. PannoBoHOBBIC TEXHOJIOTUHU

cybHaHocekyHHoro paspenienus: Mmonorpadus / M. C. Koctun, K. A. boiikoB. — M.:
PTY MUPDA, 2021. — 142 c.

3. Koctuar M.C., SpnasikoB A.Jl. ApxutektypHO-KOoHpurypupyemoie SDR-
TEXHOJIOTUH PAJMOMOHUTOPUHTA M TenemeTpuu: yueoHoe mocodue / M.C. KoctuH,
A Jl. ApneikoB. — M.; Bosnorna: Unadpa-Umxenepus, 2021. — 144 c.

4. Koctua M.C., SpneikoB A.Jl. YcTpoiicTBa 1 MOy CBEPXBBICOKUX 4acTOT /
M.C. Koctun, A.Jl. AApasikoB. — M.; Bonorna: Uadpa- Umxenepus, 2022. — 397 c.

d. @®okun [.A. TexHomoruu mPOrpaMMHO-KOHPUTYPUPYEMOTO PaIHO:
y4yebHoe nmocobue st By30B. — M.: ['opsiuas nunus — Tenekom, 2019. — 316 c.

6. [llapoB I'.A. Cratuctuueckas metrpoiorusi / I'.A. [lapo. — M.: I'opsiuas
anaus — Teaekom, 2021 . — 664 c.

7. 1Opuit E.M. Amntennsl u yctpoiictBa CBY: pacuer u usmepenue



xapaktepuctuk. — M.: FOpaiirt, 2022. — 138 c.

8. lllenetoB A.T". m ap. [IpeoOpazoBanre U3MEPUTEIBHBIX CUTHAJIOB: YUYCOHUK U
NPaKTUKYM st By30B / moa peaakiueit A.I'. [lleneroBa. — M.: FOpaiit, 2020. — 270
C.

0) 10MOJIHUTEJILHAS JTUTEePATypa:

9. ['puneBa A.1O. I1IupoKOMONAOCHBIE U CBEPXIIUPOKOIIOIOCHBIE CUTHAIBI U
cucteMbl. — M.: Pagnorexnauka, 2009. — 168 c.

10. Karaunos B.U., buttokoB B.K. OCHOBBI paino3JeKTPOHUKH U CBS3H: Y4eo.
noco6bue a1t By3oB / B.W. Karanos, B.K. buttokoB. — M.: I'opsiuas nunus-Tenexom,
2012. — 542 c.

11. Aiipuuep D.C., J[IxepBuc Bb.Y. [udpoBas o00paboTka CUTHAJIOB:
pakTHIeCKui moaxoa. — M.: Bunbsmc, 2018. — 992 c.

12. Xubenp M. OcHOBBI BEKTOPHOTO aHanu3a 1emnei / Muxasnb Xubenb; nep. ¢
anri. C.M. Cmounsckoro o pea. .M. Cazonosa un Y. @uinnn. — M.: U3narenckuii
nom MOUH, 2018. — 501 c.

13. Jluteua C.M., IlomoB O.b., UYepnwmmeBa T.B. AymuonporieccopHas
o0paboOTKa CHUTHAQJIOB 3BYKOBOIO BEIIaHMs: ydeOHOoe TmocoOue sl BY30B /
C.M. JlutBun, O.b. Ilonos, T.B. Yepnsimea. — M.: I'opsauas nuaus — Tenekowm,
2017. — 222 c.

14. Ilono O.b. KommnbloTepHbIi NpakTUKyM M0 UU(pPOBOl 00paboTKe
ayJIMOCUTHAIIOB: yueOHoe nmocobue jyist By30B / O.b. [TonoB. — M.: ['opsiuast tunust —
Tenexom, 2010. — 176 c.

15. PagzueBckuii B.I'., Tpudonos II.A. O6paboTka CBEPXIIHMPOKOMOJIOCHBIX
curHaiaoB U momeX. — M.: Pagnorexnmnka, 2009. — 288 c.

16. PagzueBckuii B.I'., Tpudonos II.A. O6paboTka CBEPXIIHMPOKOMOJIOCHBIX
curHaiaoB U momeX. — M.: Pagnorexnuka, 2009. — 288 c.

17. Parxop, T.C. Hudpossie uzmepenus. AL / LHAIL. — M.: Texnocdepa,
2006. — 392 c.

18. Puxtep C.I'. Iludposoe pamuosemianue / C.I'. Puxtep. — M.: T'opsiuas
anaug — Tenexom, 2015. — 352 c.

19. Py6uues H.A. MsmepurenpHble HMHPOPMAIMOHHBIE CUCTEMBI. — M.:
Hpoda, 2010. — 336 c.

20. Cepruenko A.b. Hudposas obpaborka curnanoB / A.b. Cepruenko. —
CII6.: BXB-ITerepoypr, 2011. — 756 c.

21. CwumonoB I1.H1., Ky6ankoB FO.A. KommnbioTepHbie METOIBI W3MEPECHHIA
napamMeTpoB TEICKOMMYHHUKAIMOHHBIX CPEACTB: CTAHIAPTHI M TMOAXOMABI: y4eOHOE
nocobue 11 By30B. — M.: ['opsiuas muaus — Tenexom, 2018. — 106 c.

22. TuxonoB b. H., Xomxkaes . A. Metposiorust u 3IeKTpOpaaAnOU3MEPECHUS
B TEJIEKOMMYHUKalMOHHbIX cucteMax / [lom obmeit pen. b. H. TuxonoBa. — M.:
["opstuas muaust — Tenekom, 2017. — 398 c.

23. bankoB C.E., I'pubano A.H., Kypymun A.A. DieKTpoarHaAMUYECKOE
MoaenupoBanue anTeHHbIX U CBY crpykryp ¢ ucnonszoBanuem FEKO. — M.:
Conon-IIpecc, 2017. — 412 c.



24. baxBaioBa C.A., Pomaniok B.A. OcHOBB MOJEIUPOBAHUA U
NPOEKTUPOBAHUA PAJHOTEXHUUECKUX ycTpoiicTB B Microwave Office. — M.: Comnon-
[Tpecc, 2016. — 152 c.

25. becconoB A.C. LABVIEW. IlpakTuKkyM 1m0 OCHOBaM H3MEPHUTEIbHBIX
texnosiorui. — M.: /IMK Ilpecc, 2009. — 232 c.

26. borymr B.A. u np. BekTopHble aHanu3aToOpbl LEMEH CAaHTUMETPOBOTO H
MHJJIMMETPOBOIO IMANA30HOB JUIMH BOJH. — M.: ['opsuas immans — Tenexom, 2019.
— 656 C.

27. byteipun IILA. m np. ABTOoMaruzauus (U3NYECKUX HCCIECJOBAHUA U
HKCIEPUMEHTA: KOMIIBIOTEPHBIE H3MEPEHUS M BUPTyaJbHblIE HPUOOPHI HA OCHOBE
LabVIEW 7. — M.: JIMK Ilpecc, 2009. — 265 c.

28. lanmun A.A. U3mepenus B Texuuke CBY. — M.: Paanorexnuka, 2008. —
184 c.

29. IpsxonoB B.I1. Matlab u Simulink ans pagmonmxkenepo. — M.: JIMK
[Ipecc, 2011. — 976 c.

30. Barugymmuu P.II. Multisim, LabVIEW u Signal EXxpress. [Ipaktuka

aBTOMATU3WPOBAHHOTO MPOEKTUPOBAHUS JJEKTPOHHBIX YCTpoucTB. — M.: ['opsiuas
anaug — TenexoMm, 2009. — 366 C.
31. Kectrep Y. Ananoro-niudposoe mnpeobdpazoBanmne / Yonr Kecrep. — M.:

Texnocdepa, 2008. — 1016 c.

32. Koctun M.C. CyOHaHOCEKYyHJHBIC CHUTHAJbl M TEXHOJIOTHH: y4eOHOE
nmocobue / M. C. Koctun. — M.: MUPDA, 2018. — 110 c.

33. Komanrun 0.A. [MudpoBoe pamuoBeniaHue: CUCTEMbl U TEXHOJOTUU /
FO.A. KoBanrun. M.: T'opsiuas nunust — Tenexom, 2021. — 580 c.

34. Kosanrun FO.A., Bonormun 2.1, AynnoTexHuka: y9eOHHUK JIJIsi BY30B /
FO.A. KoBanrun, 3.1. Bonornun. — M.: I'opsiuas nunus — Tenexom, 2013. — 742 c.

35. Momenckuit FO.B. TeopeTnueckne 0CHOBBI paquoTeXHUKU. CUTHATIBI. —
M.: Jlans, 2018. — 216 c.

36. Hedenos B.I., A.C. CuroB OCHOBBI pagHO3JICKTPOHUKHA U CBS3U: yueO.
nocobue s By3oB / B.W. Hedenos, A.C. Curos. — M.: Beicut. mik., 2009. — 735 c.

37. Cwmssix B.B., lllaxtapun b.U. CnyuaitHpie mporieccsl B pauOTEXHUKE U
aBroMaruke. — M.: ['opsiuas nmuaus-Tenexkom, 2020. — 285 c.

38. Sana Salous. Radio Propagation Measurement and Channel Modelling. —
USA.: WILEY, 2013. — 424 p.

8.2. Pecypchl uH(pOPMAINIHOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTu UHTepHeT,
He00X0AMMBbIe VI OCBOCHMS I CHHUILIUHbI

1. http://library.mirea.ru/

Hayuno-texuuueckast 6ubnuorexka PTY MUPDA

2. https://e.lanbook.com/

OnexkTpoHHo-0nbmoTeuHas cucremsl (ObC) M3narenbcta «JIanby

3. https://passport.rsl.ru/

Poccuiickas rocynapcTBeHHas Onbnroreka


http://library.mirea.ru/
https://e.lanbook.com/
https://passport.rsl.ru/

4. Wudbopmannonnslii noptan R&S
https://www.rohde-schwarz.com/

8.3. UnpopManuoOHHbIE TEXHOJOIHM, WCIIOJIb3YEMBIE NIPHU OCYILIECTBICHUU
00pa30BaTEeNBHOrO MpoIlecca MO AUCHUIUIMHE, BKIIOYas IMEpeueHb MPOrpPaMMHOTO
oOecrniedyeHrs U HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

— makeT opucHbIx mporpamm Microsoft Office;

— MakKeT AeKTpoauHaMuyeckoro moaenupoBanus Altair FEKO;

— HWHTETpUpOBaHHas MaTdopMa pa3pabOTKW, aHalIM3a W MOJACIMPOBAHUS
BY/CBY-ycrpoiicte AWR Design Environment;

— MporpaMMHasl cpena s pa3padOTKH BUPTYaIbHBIX WH(GOPMAIIMOHHO-
U3MEpUTENBHBIX cucTeM mpudbopos LabVIEW;

— IporpamMMHas cpeja Bu3yaibHO-rpaduueckoro moaenupoBanus Simulink;

— MaKeT MPHUKJIATHBIX MPOTPaMM HHKEHEPHO-HAYYHBIX PACUETOB U YUCICHHOTO
MozenupoBaHus Scilab;

— MaKeT [IPOrPaMMHO-apXUTEKTYPHOTO BU3YaJIbHOIO-TpauyecKoro
npoektupoBanust SDR-cucrem GNU Radio;

— CHeNUaIU3upOBaHbl MaKeT 3arpy3ku ¢aiioB [Q-curnanos IQWizard R&S;

— crenuain3upoBaHHbiii maker QopmupoBanus 1Q-curnanoB ARB Toolbox
PLUS R&S;

— CIEUUAJIM3UPOBAHHOE IMporpaMMHOe oOecredeHue s UudpoBoro
ananuzatopa FSH4View.

8.4. MartepuajbHO-TeXHHYeCKasi 0a3a, HeoOXoauMas JJisd OCYIIECTBIICHHS
00pa30BaTeIBLHOTO MpoLiecca MO AUCIUITIINHE

— yueOHast ay JuTOpus;

— y4eOHO-Hay4YHbIe JJabopaTopuu Kadeapbl paJHMOBOJHOBBIX MPOLIECCOB U
TexHosmornii MHCTHTYTa paaModNeKTPOHUKH W WHGOpPMATHKU: «PamnoBOIHOBBIX
TexHojoru», «Pa3padbotku u skcrmyartanuu POCy», «PaanoBOTHOBBIX MPOIIECCOB U
monyiern CBY», «CUrHaJbHOM paguoaKkyCTHKH, AayJIHOBHU3yalbHbIX CHCTEM H
TeXHOJIOTHI, «PannoMonuTopunra u renemerpun», ¥ HI[ « TESLAY.


https://www.rohde-schwarz.com/

