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1. Ilesin ocBOeHUsI ANMCUMIIJIMHBI

[enstMmu OocBOEHUS AMCUUIUIMHBI «PaguoTeXHHWKAa, B TOM YHCIIE CUCTEMBI U
YCTPOMCTBA TEIEBUACHUSA» SIBISIFOTCS:

1. IToaroroBka acnMpaHTOB K KaHAWJATCKOMY 3K3aMEHY I10 CIIEHHATIbHOCTH
2.2.13 «PaguorexHuka, B TOM YHCIE CHUCTEMBbl U YCTPOMCTBA TEJICBHICHUS» B
COOTBETCTBUHM C MPOTpaMMHON KaHAMIATCKOrO0 MHHMMyMa M MacHOpTOM Hay4qHOU
CIEHHAIBHOCTH C YYETOM KIIFOUEBBIX HAIPABICHUN UCCIIEIOBAHUM.

2. OcBoeHne OOIIEPU3HAHHBIX METOJOB aHAJTUTHYECKOTO OMUCAHUsI, HAyYHO-
MPAKTHUYECKOTO HCCIIEIOBAaHUs, MPOTPaMMHO-YHCIEHHOTO aHalu3a U IMOCTPOCHHUS
pPaIOTEXHUYECKUX CHUCTEM M YCTPOMCTB, Ha 0a3e KOTOPHIX OCHOBAaHBI MPUHIIHUIIBI
CO3/IaHUS M Pa3BUTHS HOBBIX HAYyYHO 00OCHOBAHHBIX PEIICHHIA, METOIOB U Pa3padOTOK
B 00JIaCTH: CUTHAJIBHBIX [TPOLIECCOB PAIMOTEXHUUECKUX CUCTEM, YCTPOICTB reHepauu
U TnpeoOpa3oBaHUsl CUTHAJIOB, TEXHUYECKOW 3JIEKTPOJMHAMHUKH, PaJUOBOIHOBBIX
IPOLECChl U TEXHOJOTUH, PAaTUOTEXHUUECKUX METOIOB, CHUCTEM U TEXHOJIOTUH
npueMonepenaud  MHpopManuu;  paAMoOMH(OPMALMOHHOM  aJrOPUTMHUCTUKH,
IPOrpaMMHOT0 MOJIETMPOBaHUS U U(POBON 00paOOTKU CUTHAJIOB; ayAMOBU3YaIbHbBIX
TEXHOJIOTHH TEJIEBUACHUS U MEIUACBSI3U.

3. U3yyeHne nepcrneKTUBHBIX HAYYHO-TEXHUYECKUX METOAOB M O0COOEHHOCTEH
NPOEKTUPOBAHUSA, TEXHOJOTUM TPOU3BOACTBA W HWCIBITAHUS PaJAUOTEXHUYECKUX
CUCTEM ¥ YCTPOWMCTB, BKJIIOYAs AayJMOBU3yalIbHbIE CHUCTEMBblI M TEXHOJIOTHU
TEJEBUICHNS, B HAYKOEMKHX OTPACIIAX M HAIIPABJICHUSAX.

2. MecTo IMCHUIJIMHBI B CTPYKTYPe NPOrpaMMbl ACITUPAHTYPHI

HucuunnvHa «PaguoTexHuka, B TOM UYHMCJIE CHUCTEMbBI M YCTPOMCTBA
TEJICBUICHUS» SBIISIETCS 0053aTeNbHOM TUCIUTIITMHON 00pa30BaTeIbHOTO KOMITOHEHTA
omoka «/lucuurnmuuel (MOIyNH)» Y4eOHOro IUTaHA HAYYHOW CHEIUATBHOCTU
2.2.13 «PagnoTexHuKa, B TOM YUCJIE CUCTEMBI U YCTPOMCTBA TEJIEBUICHUSN .

3. TpeOoBaHus K pe3yjbTaTaM OCBOCHHMS AUCHHUILINHBI «PaguoTrexnnka, B
TOM YHCJIe CHCTEMBI H YCTPOCTBA TeJIeBUICHUSD)

B xone ocBoenus aucuuiuiiHbl «PanuoTexHHKa, B TOM YHCIE CUCTEMBI U
YCTPOMCTBA TEJIEBUACHUS WAET AalibHeiliee (GOpMHUPOBAHUE DJIEMEHTOB (3HAHUM,
YMEHUH, HAaBBIKOB U (WJIM) OTIBITA ACSITEIIbHOCTH) aCIUPAHTA:

CIIOCOOHOCTB K CaMOCTOSITEIbHOMY OOyUYEHHUIO HOBBIM METOJIaM MCCIIEOBAHNUS,

CIIOCOOHOCTH K TOHMMAaHUIO0 OCHOBHBIX MPO0OJIEM B CBOEH MPEAMETHON 00J1aCTH,
BBIOOPY METOJIOB U CPEJCTB UX PELICHUS;

CIIOCOOHOCTBH CaMOCTOSITENIbHO MPUOOPETaTh U MCIIOJIb30BaTh B MPAKTHUECKOM
JESITEIbBHOCTH HOBBIE 3HAHMSI U YMEHHs, B TOM 4YMCJIE B HOBBIX O0JIACTSAX 3HAHHIH,
HEMOCPEICTBEHHO HE CBSI3aHHBIX CO C(epoi CBOUX MCCIIECIOBAHU;



CIIOCOOHOCTh aHAM3UPOBATH COCTOSIHUE HAYYHO-TEXHUYECKOW TMPOOJIEMBI,
CHUCTEMATU3UPOBATh W 0000IIaTh HAYYHO-TEXHUYECKYI0 HWH(OOpPMAIMIO IO TeMe
HCCICI0BAHUM;

CIIOCOOHOCTh OIIEHMBATh HAYYHYIO 3HAUMUMOCTh U MEPCHEKTUBBI MPUKIIATHOTO
WCIIOJIB30BaHUs PE3YyJbTaTOB UCCIIEI0BaHUMN.

B pe3ynbTaTe 0CBOEHUS TUCHUILUIMHBI ACTIUPAHT JTOJKEH:

3HaTh:

GyHIaMEHTAIbHYI0  TEOpHIO,  METOJAbl  aHaju3a W HUCCIeAOBaHUS
AJIIEKTPOMATHUTHBIX SIBJICHHUM, paIHOBOJIHOBBIX U CUTHAJIBHBIX MPOLIECCOB, MPUHIIUIIBI
paboThl U MOCTPOEHUSI PATUOTEXHUYECKUX YCTPOMCTB, BKIIOYAs ayJAMOBHU3YyaJIbHbBIE
CUCTEMbl W  TEXHOJOTUU  TEJIIEBUJICHMS;  OCHOBHBIE  PaJUOTEXHUYECKHUE,
ANEKTPOANHAMUYECKUE, CUTHAIBHBIE W IPOTPAaMMHO-AIIAPATHBIE XapPAKTEPUCTUKHU
PaarodIEKTPOHHBIX CUCTEM U YCTPOWCTB.

YMeTs:

MPOBOAUTL  JIa0OpaTOpHbIC, CTEHIOBBIE W  IMPOMBINUICHHBICE HAy4HO-
AKCIEPUMEHTAJIbHBIE W MPOTPAMMHO-UHUCICHHBIC HCCIEAOBAHUS, HAIpaBJICHHbIC Ha
M3YUYCHHUE HOBBIX AJIEKTPOMArHUTHBIX MPOIIECCOB U SBJICHUM, pa3pabOTKy U CO31aHUE
PAIUOTEXHUYECKUX CUCTEM M YCTPOMCTB I€HEpalMd U MPeoOpa3OBaHUsSI CUTHAJIOB,
npueMoriepeayd  MHpopmaruy,  paguouH()OPMAIMOHHOW  aJITOPUTMHUCTHUKH,
MOJEIUpPOBaHusl U 1U(PpoBOK OOpPabOTKM CUTHAJIOB, ayJAMOBU3yaJbHBIX CHUCTEM U
YCTPOMCTB TEJIEBUICHUS B HAYKOEMKHX OTPACJISIX U HAIPABJICHUSX.

Bnanets:

HAay4YHO-TEXHHUYECKUMH MeToAaMu IPOEKTUPOBAHUS, pa3paboTKH,
MOJEIUPOBAHUS, TEXHOJOIMU  MPOU3BOACTBA, JUATHOCTUKH W  HCIBITAHUS
PAAUOTEXHUYECKUX YCTPOMCTB, HCMOJB3YIOUIUX SJIEKTPOMATHUTHBIE BOJIHBI IS
npuemMornepenay HHPOpMaIui, Ha CUCTEMHOM, CXEMOTEXHUYECKOM M MPOTPAMMHO-
amnmapaTHOM ypOBHE.

4. Conep:kanue I CHUILTHHBI

OO6m1ast Tpy10€MKOCTh TUCHUILIINHBI «PannoTexHnka, B TOM YUCJIE CUCTEMBI U
YCTPOMCTBA TEIEBUICHUSD COCTaBIIsAeT 3 3aueTHHIX eauHuUIIb (108 akas. gyacoB).

4.1. PacnpenesieHue 00beMa IMCUMILIMHBI 110 pa3jiesaM (TeMam), CeMeCTpaM,
BUJIaM y4eOHOM paOoThl U (hopMaM KOHTPOJISI.

< O6nem (B akaj. Jac.) DOopMBI TEKYIIETO KOHTPOJIS
s % KonTakTHas paborta yCIIeBAaeMOCTH
= g 2 (o BumaM y4eOHBIX = (no nedensim cemecmpa)
g S 8 = 3aHATHI) 2
2. = ~ 3 CP| E .
s O 5 s o CP iz @OopMBI IPOMEKYTOUHOMN
5 8 | JIK | IIP | mon 2 aTTecTalu
o A PYK. (no cemecmpam)
1 4 1 6 2 2 2 YcTHOE cobeceroBaHne
BrImiosTHeHUE MPAaKTHYECKUX
1| 4|2 |62 2 2 | 2 . P
3a/laHui
1 4 3 6 2 2 2 YcTHOE cobeceoBaHne




< O06mwem (B akaj. yac.) @DOopMBI TEKYIIETO KOHTPOJIS
s = KonTakTHas pabora yCIIEBAeMOCTH
Q
= § 2 (o BugaM y4eOHBIX = (no nedensim cemecmpa)
é g 3 % 3aHATHI) cp é
< 3 E R o CP z DopMBI IPOMEIKYTOUHON
5 8 | JIK | IIP | mox = aTTecTaluu
T A PYK. (no cemecmpam)
1 4 4 5 5 9 5| 9 BBIHOJ'II:IGHI/IC MPAKTHYECKHUX
3aJaHui
2 4 5 6 2 2 2 YcrHOE cobeceroBanue
5 4 6 5 2 2 5| o BBIHOHI:ICHI/IG MIPAKTHYIECKHUX
3aaHui
3 4 7 6 2 2 2 YcrHOE cobecenoBanue
3 4 3 5 5 5 5| o BI)IHOJIEIGHI/IC MIPAKTHYICCKHUX
3aaHui
3 4 9 6 2 2 2 VcTHOE cobecenoBanme
3 4 10 6 2 2 5| o BBIHOJ'II;IGHI/IG MIPAKTHYECKHUX
3aJaHui
4 4 11 6 2 2 2 YcrHOE cobecenoBanue
4 4 12 5 2 2 5| o BI)IHOJIEIGHI/IC MIPAKTHIECKHUX
3aaHUi
4 4 13 6 2 2 2 VcTHOE cobecenoBanme
4 4 14 5 5 5 5| o BI)IHOJIEIGHI/IC MIPAKTHICCKHUX
3alaHui
5 4 15 6 2 2 2 VcTHOE cobecenoBanme
5 4 16 6 2 2 5 | 9 BBIHOJ'II:IeHI/Ie NPaKTUYCCKUX
3aaHui
6 4 17 6 2 2 2 YcTHOE cobecenoBanme
6 4 18 5 2 2 5|4 BBIHOJ'II;ICHI/IG MIPAKTHIECKHUX
3aaHUi
Mo marepuazam 16 16 | Dx3amen
Kypca
Beeros4 11581 36 | 18 | 18 | 0 |36 36
ceMecTpe:
Bcero: 108 | 36 18 18 0 36 | 36

4.2. HamuMeHOBaHHUeE U COIePKaHNe Pa3/1eJiOB U CIUILIHHBI

Homep
TeMbI

HauMeHoBaHue TeMbl

Conep:kaHnue TemMbl

CurHanbpHbIE IPOLECCHI
PagUOTEXHUYECKUX CUCTEM,
YCTPOMCTB I'eHepaIuu U
peoOpa3oBaHusl CUTHAJIOB

AHajoroBble HEMPEPbIBHbIE, TUCKPETHBIE U

U (poBbIe CUTHAIBL. J[eTepMUHUPOBAHHBIE,
KBa3uJeTEepPMEHUPOBAHHBIE U CIIy4aiiHbIE
CUTHAJIbHBIE ITPOLIECCHI. Y 3KOIOJIOCHBIE,
HIMPOKOMOJIOCHBIE U CBEPXUIMPOKOIIOJIOCHBIE
CUTHAJIBl. AHAJIUTUYECKOE CIIEKTPAJIBHOE,
BPEMEHHOE M YaCTOTHO-BPEMEHHOE MpeICTaBIECHUE
CJIOXKHBIX CUTHAJIOB PAIMOCBS3U U PAIUOIOKALUH.
MotynupoBaHHbIE M MAHUITYJIMPOBAHHBIE CUTHAJIBI




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

U uX npejacraBienue. CraimonapHeie, GUHUTHBIC
(MMITYJIbCHBIE) U CTOXAaCTHUECKUE CUTHATIbHbIE
npouecchl. CTallMOHAPHBINA IIYM U IIYMONOJA00HbIE
CUTHAJIbI. benbIii rayCCOBCKUM IIIyM U €ro
CHEKTpalbHas INIOTHOCTh MOUTHOCTH. COOCTBEHHBIE
LIYMBI paAMOTEXHUYECKUX YCTPOUCTB. AKTUBHBIC
MIOMEXH U MX Kinaccudukanus. OTHOIIEHUE CUTHA-
LIYM U CUTHAJI-IIOMEXA.

OHepreTu4ecKue U HEIHEPreTUUECKUE MT0KA3aTENH
KaueCcTBa paJMOTEXHUYECKUX CUCTEM U YCTPOMCTB U
METOJIbI X YIIydlIeHHs (TOMEX0yCTOWYHUBOCTD;
ObIcTpojeiicTBUE; (a304aCTOTHBIE U AUHAMUYECKUE
MOKa3aTeJIl YCTOWYNBOCTH, BHOCUMbBIX UCKaKEHHIA,
crabunsroctu; DMC u T.11.).

JInHelHbIE 1 HEIMHEVHBIE PATHOTEXHUYECKUE
YCTPONCTBA U CUCTEMBI, X PabOUHe PEKUMBI U
IIapaMeTpPUYECKUE XapaKTepUCTUKU. Hennueinsle n
(ha304aCTOTHbBIC UCKAXKEHUS CUTHAJIOB.
CraunoHapHble U IEPEXOIHBIE ITPOLIECCHI
PalMOTEXHUYECKUX CUCTEM U YCTPONCTB U METOJIbI
UX CUTHAJIBHOTO aHanu3a. JInHelHas u HelnuHenHas
bwibTpanus curHanos. TUIOBbIE CXeMBbI U
IapaMeTpbl CUTHAJIbHBIX QUIBTPOB. BTOpHUHBIE
VCTOYHUKHU NIEKTPONUTAHUS U UX XapaKTEPUCTHUKH.
HMnynibCHBIE U HENPEPBIBHBIE CTA0MIIN3aTOPbI
HanpspKeHUs. BosbT-aMnepHble XapaKTepUCTUKN
PaMOTEXHUYCEKUX YCTPOMCTB U CUCTEM.
['eneparus u mpeodpa3zoBaHNe CUTHAJIOB!
($a304acTOTHOE — YroJIOBHAs
MOTYJISIMSY/ IeMO Y ISLMS, TeTepOIuPOBaHHE,
yIIpaBJICHUE BPEMEHHOM 3aJ€PKKON; TMHAMUYECKOE
— aMIUTUTYJHAsE MOy IS/ AEMO Ty IS LU,
yCUJICHHE/aTTeHI0ALUS, KOMIIPECCHs,
peBepOepans; paiuoGU3nIecKoe — CUTHAIbHAS
TEJIEMETPHS HEDJIEKTPUUECKUX BEJIMUMH,
PasvodJIEKTPOHHBIE KOHBEPTOPHI, JaTUUKH U
ceHcopsl; aHanoro-unugppooe — ALITT/ITAIL

1M (poBoe — KOJAEPhl/IEKOAEpPhl, UHTEPPEHCHI.
AmnasioroBsle 1 BeKTOpHbIe reneparopsl H4/BU-
CBUY-curuanos, UX peXKUMBbI, THIIOBBIE CXEMBI,
napameTpsl XxapakTepuctuku. Ycunurean H4/BU- u
CBUY-curuanos, UX peXMMBbI, TUIIOBBIE CXEMBI
XapaKTepUCTUKU. THUIIOBBIE CXEMBI, PEXXUMBI U
napaMmeTpsl IpeodpazoBaTeIbHbIX
PaIMOTEXHUYECKUX YCTPOICTB U CUCTEM.
Pannoakyctudeckue u ay1MOCUTHaIbHbIE
npeoOpaszoBarenu. Tunossie cxembl ALITT/TIATL
ycTporcTB. CTpOoOOCKOMUYECKOE MPeoOdpa3oBaHue




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

CBUY-curnanos. Cucrtemsl ¢ 0OpaTHBIMU CBS35IMU U
UX XapakTepucTuku. Crenduiyue paauoTeXHUYECKUE
cuctemsl THa APY n ®AITY. Pagnorexunueckue
CHUCTEMBI TAKTUPOBAHUSA U CHHXPOHU3ALNU.
YacTOTHO-BPEMEHHBIE, BEKTOPHBIE U UMITYJILCHO-
IIEPEXOIHBIE METOIbI AHAJIN3A U UCCIICIOBAHUS
PaMOTEXHUYECKUX CUCTEM U YCTPOMCTB.
IlepenaTounble XapaKTEPUCTUKU
PaZlMOTEXHUYECKUX CUCTEM U YCTPOUCTB. CBA3b
MMITYJIbCHOM XapaKTEPUCTHKU C IIePEAaTOYHON
¢byHkuueit. MaTpudHbIe METOABI aHAIHM3a
MHOTOIIOJIIOCHBIX PAJUO3JIEKTPOHHBIX YCTPOUCTB.
OmneparopHble METO/IbI aHAJIN3A PAJAUOTEXHUYECKUX
YCTPOMCTB.

Texanaeckas OJICKTPOJUHAMUKA,
PaarOBOJIHOBBIC ITPOLECCHI U
TEXHOJIOTNH

DNeKTPOMarHUTHbBIE TIOJIS U BOJIHBI, UX
XapaKTEePUCTUKU U NTapaMeTpbl. Y paBHEHUS U
3aKOHBI AJIEKTPOAMHAMUKU. IHTErpansHoe 1
muddepeHIanbpHOe MPeICTaBICHIE YPABHEHUIM
JIx. Makcseina. MarepuanbHble YpaBHEHMS
ANEKTPOJMHAMUKH. Y CIIOBUSI U3TYyUEHUS U
pacupocTpaHeHUs dJIEKTPOMArHUTHBIX BOJIH.
Teopewma IloitnTrHra. bananc sHepruu
AJIIEKTPOMATHUTHOTO ITOJIsI B KOMIUIEKCHOM
npeacTaBieHu. BoHOBOE ypaBHEHHE IS
MOHOXPOMAaTHUYECKUX MOJIEH.

Knaccugukarus u napameTpsl MaTepHaIbHBIX CPE.
PannoBoHOBBIE ITPOLIECCH B HEOTPAHUYEHHBIX
U30TPOIHBIX Cpelax. PaguoBOIHOBEIE IPOLECCH B
AQHMU30TPOIHBIX Cpeax. PaaroBOIHOBBIE MPOLECCHI
B METOKOMIIO3UTHBIX cpefax. PanroBoaHoBEIE
MPOLECCHI B CPEJAX C HOPMAIbHOM U aHOMAJIBHOM
YaCTOTHOW AUCIIEPCUEN. DIIEKTPOMArHUTHBIE BOJIHBI
B TUPOTPONHBIX cpenax. [lomsapuzanus
JJIEKTPOMATrHUTHBIX BOJIH U €€ BUJBI.
PacnipocTpaneHnue 371€eKTpOMarHUTHEIX BOJIH HA
IpaHUIIE pa3zena AByX cpel. BomHoBoe
CONPOTHUBIIEHNE U UMITEJaHC. PaqnoBOIHOBEIE
IIPOLIECCHI B BOJTHOBOJIaX, MUKPOIIOJIOCKOBBIX U
KOAKCHAJIbHBIX HAIIPABJISAIOIIUX PETYJIAPHBIX U
HEpETYISAPHBIX JIMHUAX. [ paHnYHasd yacTora U
YCJIOBHE PacpOCTPAHEHHUE PAJUOBOJIH B
HanpaBJIAOIUX cucTeMax. Pexxum Oeryiueit u
obpatuoit BotHBL. KCB 1 MeTopI BOJTHOBOTO
COIJIaCOBaHUs PaAUOTEXHUYECKUX YCTPOMCTB.
JnarpaMma ojaHeIX CONPOTUBIIEHHN Bosbriepra-
Cwmura u ee npuMeHeHue. PaguoBoiaHOBbIE
MPOLIECCHI B 00BEMHBIX U MOJIOCKOBBIX
pEe30HaTOpaX.




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

Oco0OeHHOCTH pacpOCTpaHEHUS PaJHOBOIH
Pa3IMYHBIX YACTOTHBIX IMANIa30HOB B OKOJIO3€MHOM
TponochepHOM, HOHOCPEPHOM MPOCTPAHCTBE H 32
ero npezaenamu. Pacnpoctpanenue paaroBOiH B
KOCMUYECKHX JTHHHSX CBs3H. [{udpakmus,
pedpakius, uHTephEepeHIns, AUCCUTIaUs U
CYNEPIO3UIHS TIIOCKUX PATUOBOJIH.
PannoBonHOBOIM 3 dext Hormmepa u ero
MIpUMEHEHUE.

MukpomnoiiockoBble yctporictBa CBY.
Panunorexuuueckue metoabl aHanu3 u cuate3 CBU-
¢bunbTpoB. PamnoBomHOBBIE MPOIIECCH B
deppuroBsix ycrpoiictBax CBY. Dddexr Dapanes.
TBepnorenpHble TpueMHo-niepeaarome CBY-
MOJYJIU U UX XapaKTEPUCTUKU. DIIEKTPOHHO-
BaKyyMHbIE IPUOOPHI U yCTPOWCTBA TEHEPUPOBAHUS
CBY-konebanuil: K1MCTpOH, MarueTpoH, JIbB u
JIOB. AHTeHHbIE YCTpPOICTBa, UX KIaccu(UKaIHs
Y OCHOBHBIE PAJMOTEXHUYECKUE XaPAKTEPUCTUKH.
[Tpuntumne! u 3anaun mocrpoeHuss ®AP/ADAP u ux
npuMeHeHue. TexHuueckas peanu3alus aHTeHH
pa3IMYHBIX JUana3oHax paaruoBOIH I HudpoBon
PaaNOCBSI3H, JTOKAIIMY, HABUTAIIUU U TEICBUICHUSI.
PannoBoIHOBBIE TEXHOIOTUU CYOHAHOCEKYHIHOTO
paspernieHus. DIeKTpOMarHuTHasi COBMECTUMOCTh 1
SKpaHUPOBAHUE PAMOTEXHUYECKUX CUCTEM,
ycTporicTB u moayeir CBY.

PannorexHnueckue MeTo1bl BEKTOPHOTO aHAIN3a
yctporicte BU/CBY. Matpuma S-nmapamerpoB N-
MOJIFOCHUKOB, XapaKTEPUCTHKA €€ JIIEMEHTOB U UX
(bu3nyecKuil CMBICI.

DNEeKTPOANHAMUYECKOE MOJIETUPOBAHUE
PaAOBOJIHOBBIX MPOIIECCOB B IPOrPAMMHO-
yrciaeHHO# cpene Feko u curnanbHbIX MOyIIei
CBY — B cpene AWR.

Pannorexnnyeckne MeTobl,
CUCTEMBI U TEXHOJIOTUH
npuemoriepeaun nHpopMaluu
10 KaHAJIaM paguOCBsA3U

Mertonbl nepenaun nudpoBoit uHGopMaIHH 1Mo
KaHajaM paguocss3u. Teopema lllennona-Xaptau.
TpancuBepoB ¢ npsMoii oM(pPOBKOI cUTHATIA.
SDR-texHon0THA.

OHEpPreTu4ecKue U HEIHEPreTUUECKUE
oOHapyxuTenu curnano. KoppensiuuoHnHsrit
oOHapysxuTenb. KoppensinoHHbIi U ONTUMAaIbHbIH
npueM curHasioB. CUTrHajgbpHas aarOpuTMUCTHKA
ONTUMAJILHOTO OOHAPY’KEHHsI CUTHAJa Ha oHE
aJJIMTUBHOTO OEJI0ro rayCCoOBCKOTO IIyMa.
Kpurepuii ontumansHocTu baiieca. [IpaBuio
MIPUHATHUSA PELICHUS O HATMYUU WIH OTCYTCTBUU
curHaia. PainocTaTuCTUYECKUA METO




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

MaKCHUMaJIbHOTO TPaBIONO100usI.

MeTtonabl paIMOMOHUTOPUHT U PACIIO3HABAHUE
MOJYJIMPOBAaHHBIX U MAaHUITYJIMPOBAHHBIX CUTHAJIOB
CPEZICTB CBS3U U paUOYIPaBICHUS.

CrpyKkTypHas cxema ONTUMAIBLHOTO O0OHAPYKUTEIS
JETEPMUHUPOBAHHBIX U KBa3UJI€TEPMEHUPOBAHHBIX
CUTHAJIOB, aHAJIU3 IIOMEXOYCTOMYUBOCTH, KPUBBIE
obHapyxeHus. [lomexoycToHYnBOCTh
0OHapyYKUTEJSI CUTHAJIOB. METO/IbI COTIIACOBAHHOU
¢bunbTpanun. CrnekTpaibHble XapaKTePUCTUKH
IIOJIE3HOTO curHaia u myma. Kpurepnii
oOHapyxeHus curnanoB Heiimana-ITupcona.
OnTumanbHOE pa3IMueHne CUTHAIIOB Ha (hoHE
6enoro myma. CTpyKTypa ONTUMAIBHOTO
pa3IuyuTeNs 1€TEPMUHAPOBAHHBIX U
KBa3UIETEPMEHUPOBAHHBIX CUTHAJIOB.
OnTumalbHOE OLIEHUBAHUS 33JaHHOTO [TapaMeTpa
curHana. CTpykTypa ONTHUMaJIbHOI'O OLIEHUBATEIIS.
IToTeHumanpHas TOYHOCTh OLIEHUBAHUS IAPAMETPOB
CUTHAJIOB.

PannocraTuctuyeckre METoAbl ONITUMAIBHOTO
0oOHapy»eHHS Y3KOMOJIOCHBIX CUTHAJIOB Ha (OHE
QJTUTHBHOTO O€JIOT0 rayCCOBCKOTO IIyMa: CO
cilydaifHOW HayasibHOM (ha30il ¥ aMITUTYAOH; C
HEU3BECTHOM HECYIEH YaCTOTOM; HEM3BECTHOM
JUIMTEIIBHOCTH UMITYJIbCOB; C HEU3BECTHBIMU
MOMEHTaMU IOSIBJICHUS U UCYE3HOBEHHSI CUTHAJIA.
CurnanbpHOE KOAUPOBaHUE, ITUGPOBHIE BUIBI
moxayisinuu turna ASK, FSK, PSK, ASK/PSK,
QPSK, QAM, GMSK, OFDM, ux aHaauTHuieckoe
onucanue u ¢azoBbie co3Be3nud. [lomexu u
IIOMEX0YCTOMYMBOCTb. MeTo1bI
IIOMEX0YCTOMYMBOI0 KoaupoBanus. [IpuHuumns
ITOCTPOEHHUS KOJUPYIOUIUX U JEKOIUPYIOIIHNX
ycrpoiicts. Huximueckuit koa. Koast bapkepa n
X3MMUHra.

Pannonndopmanmonnas
QITOPUTMHUCTHUKA, IPOTPAMMHOE
MOJICTUPOBaHKE U MU POBast
00paboTKa CUTHATIOB

O06o06menHas cxema 1udpoBoit 00padboTKN
CUTHAJIOB. J/lUCKpeTHU3alysl CHTHAJIOB IO YacTOTE U
BpeMeHH. /[MHaMrueckoe KBaHTOBaHNE CUTHAJIOB
1o ypoBHI0. Teopema B.A. KorenbHukoBa.
ARTOpUTMBI OBICTPOTO, MPSIMOTO U 0OPATHOTO
JUCKPETHOI'O CTAllMOHAPHOTO U (PUHUTHOTO
npeoOpazoBanne Oypwe u ux cBorictra. Lludposoit
CHEKTPAIbHO-BPEMEHHOM aHAIN3 AUCKPETHBIX
curHanoB. KencTpanbHbIN aHAIN3 CUTHAJIOB.
Kirouessie onepanuu L{OC: cBepTka u Koppensuus.
KoppensiroHnHble XxapakTepUCTHKH TUCKPETHBIX
CIIy4alHbIX CUTHAJIOB M UX CTATUCTUYECKUE
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ouieHKHU. BeiiBreT-npeodbpa3oBanue mu@poBbIX
curnanos. [Ipeo6pazoBanue ["abopa.
ITpeobpa3oBanue Youma-Anamapa.
IIpeobpazoBanne Xaapa. [IpeobpazoBanue
['unsbepra. OyHKms 1 K03)GUIIMEHT KOpPeTSIuu
cUrHajnoB. PeceMIUIMHT U nenuManus AecepTHBIX
curnanoB. Lugposas nepenuckpernzanuus
CUTHAJIOB. MHOTOCKOPOCTHBIE IIU(PPOBHIE CUCTEMBI.
Amnanoro-uu¢poBsie mpeoOpa3oBaTesid U BEIOOD
napaMmeTpoB koja. Paninorexnudeckue mapameTpbl
ckopocTHbIX ALl peasibHOrO ¥ 3KBUBAJIEHTHOIO
Bpemenu. L{udpo-ananorosrsie nmpeoOpazoBaTenu u
UX XapaKTepUCTUKU. MeTobl CHHTE3a allfOPUTMOB
1 yCTpOKCTB IU(PpoBO 00paOOTKH CUTHAJIOB.
Ctpob-dpeiiM arCcKpeTH3aus CUTHAIOB.
[udposas puibrpanus u nudpoBbie GUILTPHI.
MeTo1pl aHATUTUYECKOTO ONTMCAHUS U TUIIBI
rudpoBbIx GuibTpoB. L{udpossie GuIbTPHI C
KOHEYHOM UMIyJIbcHON Xapakrepuctukon (KNX-
¢buneTpsl). Lludpossie GuIbTphl ¢ 66CKOHSUHON
UMITYJIbCHOM xapakTepuctukoi (BUX-hpunbtpsr).
OmunOKy KBaHTOBAHUS U OKpYTJIeHUs. MeTobl
pacuera udpoBsx GpunsTpoB. Koadduunent
nepeaayn ¥ UMITYJIbCHAs XapaKTepUCTUKA
uuposbIx GuiabTpoB. Lludpposas punprpanus Bo
BpEMEHHOMU U yacTOTHOH obnactax. [loctpoenue
1M (POBBIX COTTIACOBAHHBIX (DPUITBTPOB.
AHaJIUTUYECKHUE CUTHAJIBI U METOJ] KOMIUIEKCHBIX
ammuuTyA. CriekTpajabHble METO/Ibl aHAIN3a
JMHEWHBIX U HEJIMHEHHbIX ycTpoiicT. Lludposoe
MOJIEJTMPOBAHUE CIIyYalHBIX MTPOLIECCOB C 3aJaHHON
IUIOTHOCTBIO BEPOSITHOCTH. MeTOI KAHOHUYECKHUX
paznoxxenuit B HOC. Ludposoe moaenrpoBanue
cinemsaimx cucteM tima APY u ®AITY metomom
MH(POPMALIMOHHOTO MTapaMeTpa.

O6paboTka OMHAPHBIX U300pAKEHHI.
Hanpasnenusi, pa3Butie U 00JIaCTH IPUMEHEHHS
nrudpoBoit 00paboTKH N300pakeHni. MeToabl
GWIBTpaLUK U yIy4IIeHUs U300paKeHUH.
JBymepHoe npeobpazoBanue Oypre. GunbTpams
M300paXeHH B 4aCTOTHOM 00JIacTH.

Peanuzanus anropurmos LIOC Ha npoueccopax u
ITJIMC. IIporpammHO-annapaTHble U
ApPXUTEKTYPHO-KOH(PUTypUpYyEMBbIE
PaZMOTEXHUYECKUE CUCTEMBI, UX XapAKTEPUCTUKU U
TUIIOBBIE CXEMbI (PYHKIIMOHATBHON peaan3aluu.
OCOOEHHOCTH CXEMHO-apXUTEKTYPHOTO
IPOEKTUPOBAHUSI PAAMOTEXHUYECKUX YCTPONCTB U
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CHCTeM MpuemMa HHPOpPMAIUU B Cpeie BU3yalIbHO-
rpadudeckoro nporpammuposanus GNU Radio.
[udposas anropuTMHCTUKA MAIIUHHOTO O0YYECHHUS
B paguoTexHuke. [loctpoeHne HEMpOHHBIX ceTen
JUISl aHaJIM3a ¥ pacrio3HaBaHUs paJuOCUTHAJIOB,
ayJlno U BUJICOM300paKEHUHN B MHTEIICKTYaIbHBIX
pPaIMOTEXHUYECKHX CHCTEMaX.
[IporoTunupoBanue U aHaINU3 HUPPOBBIX
JBOMHUKOB paJIMOTEXHUUYECKUX crcTeM. Pa3paboTka
WHTEPAKTUBHBIX PAAHONPUIIOKEHUN U
uHTepdeiicon. [IporpaMMHO-UNCIEHHBIN
AKCIIEPUMEHT U ero mianupoBanue. [ludposoe
MOJICIIMPOBAHKE PATUOTEXHUIECKUX CUCTEM U
YCTPOMCTB: (PyHKIIMOHATHHOE
CUCTEMOTEXHMUYECKOE; aHAJIOT0BOE, IU(POBOE U
APXUTEKTYPHO-CMEIIAaHHOE CXEMOTEXHUYECKOE;
aneKTpoaAuHaMuyeckoe. OcoOEHHOCTH BU3YaJIbHO-
rpauyecKoro MMHTALIMOHHOE MOJICTTUPOBAHHUE B
nporpaMMHbIX cpenax tuna Multisim, Simulink,
Scicos, LabVIEW u t.1.. Kubepdusuueckoe
MOJICIIMPOBAHHE PATUOTEXHUIECKUX CUCTEM U
yCTpoiicTB. Bocmpons3BoguMoCTh U aIeKBaTHOCTh
uuppoBbIx Mozenel. CTaTucTUYECKUE TTOKa3aTeln
BOCIIPOM3BOAMMOCTH PE3YJIbTATOB IPOTPaAMMHO-
YHCIICHHOTO MO/ICJIMPOBAHUS PAIHOTEXHUUECKUX
YCTPOMCTB M CUCTEM.

AyJIMOBU3YyaJIbHBIE TEXHOJIOTHHI
TEJIEBUJCHUS U MEIUACBA3U

Hudposoe u pacrporoe nzodbpaxenue. [{udpposoe
IIPEJICTaBICHUS] TEJIEBU3NOHHOIO U 3BYKOBOT'O
CUTHAJIOB MEJIMACBSA3H U UX PaAMOYacTOTHBIE
XapaKTepUCTUKH. PasouacToTHBIE TMana30Hbl
nugpoBoro Meauasemanus. opMupoBaHUE U
00paboTKa UGPPOBBIX TEIEBU3MOHHBIX
paZlOCUTHAJIOB.

ITocTpoeHne paTno3JEKTPOHHBIX CUCTEM U CETEN
uugposoro TeneBueHus. Llupposbie MogeMbl 1
ayJIM0/BUIE0-TpaHCUBEPBI. MeTOIbl MOYJISALMH,
JEeMOYJIALNN, KOAUPOBAHMS, IEKOAUPOBAHUS U
BOCCTAHOBJICHUS ay/In0/BHUICO-CUTHAIIOB.
TexHnonoruu uudpoBoro JEMUMETPOBOTO U
CIyTHHKOBOTO TeneBueHus. L{lupposoe
TEJEBU3MOHHOE BEIIaHUE CTaHAapTOB LU(PPOBOI
nepeaaun Mmynstumenua DVB: ciyTHukoBoro
DVB-S, xabensnoro DVB-C, moounsaoro DVB-H,
a Takke Ha3eMHOro 3¢upHoro Beutanus DVB-T u
uX pasHoBugHOcTe!. [IporpeccuBHbIE CTaHAAPTHI
DVB-T2 u DVB-S2. Konnenuus cranaapta DVB-
T2. Apxurekrypa cuctembl DVB-T2 u onucanue ee
CTPYKTYPHO# cxeMbl 00paboTKu HH(GOpMAIIUK.
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[udpossie TIOHEPHI, HHTEP(EHCH Iepeaayl BUIEO-
U 3BYKOBBIX JaHHBIX. [{n(poBbIe KOHBEPTOPHI U
TPAHCHOHJEPHI. Y CUIIUTENH UPPOBBIX
BHUJICOCUTHAJIOB, UX TUIIOBBIE CXEMBI U
XapakTepucTUKu. Buneokoneku u
BHUJICOKOMITpECCHS B TeaeBUACHUN. CTaHIapTh
mudposoii Buaeoxkommnpeccuu SD, HDTV, UHD,
MPEG, HEVC u AVI/H BeIcOKOl 1
YIBTPaBBICOKOM deTkocTH. Koaepbl mudpoBoro
cxarusi. Mynbtuiekcopsl. COFDM-
JIEMOJTYJIATOPbI BUIEOCUTHAJIOB.

OcobenHocty (hOpMUPOBAHUS HA3EMHOM CETH
TEJIeBU3MOHHOTO Bemanus. Llupposoe
TEJIEBU3MOHHOE BEIIAHNE 10 CITyTHUKOBBIM,
Ka0eTbHBIM U HHTEPHET-CETSIM.

OcHOBHBIE TPeOOBaHMS K CUCTEMaM Iepeaayn
CUTHAJIOB IIU(PPOBOTO TEIECBHUICHUS 110
pannokananam. [IpuHiun konquposanus,
MCIPABIISAIONIETrO OMOKU. PagnoTexHnyeckue
METOJIOB MOBBIIIEHUS YETKOCTH, Ka4yeCTBa
1[BETOIEepeaauu, a0COMOTHON U KOHTPACTHOMN
qyBCTBUTEIBHOCTH N300pakeHU.

[Mu¢poBble MeTOABI OOHAPYKEHUS, pACIIO3HABAHMSI
U ayTeHTU(UKALMH BUJEO- U PATUON300pasKeHHI.
[Mudposast 06paboTKa 1 MOJIETUPOBAHUE
MHOT'OMEPHBIX CUTHAJIOB U U300paKCHUH.
PanuonpuiioxeHnss MallIMHHOTO 3pEHUS B Cpeie
BU3yalIbHOTO IIporpaMMupoBanust LabVIEW.
Mertons! U cpecTBa U3MEPEHUH U AUATHOCTUKH
PaIMOTEXHUYECKUX U CUTHAJIBHBIX ITapaMeTPOB
1M (POBBIX BUICONPUEMHHUKOB.

Pagnorexnuueckue ycTpoicTna
U CUCTEMbI B HAYKOEMKHUX
OTpaciiaX U HAIIpaBJICHUAX

PannorexHudeckue u paguonH(pOpMaIHOHHbIE
CHCTeMBI JIokanuu, Hasuranuu, PTP u POII.
PannosnekTpoHHbIE CUCTEMBI, YCTPOUCTBA U
JATYMKHA TEXHUYECKOTO 3peHus. PainoBu3nonHbie u
WH(PAONITUIECKIE CUCTEMBI PETUCTPALIUU U
00paboTku n3oopakenuii. Pannocencopusie u
PaAMOMETPUUYECKHE CUCTEMBI PaJMOYaCTOTHOU
ayTeHTU(UKAITUN U annapaTHON JUArHOCTUKH.
PanoMOHUTOPUHT U TeIEMETPHSL.
HHupopmalinoHHO-U3MEPUTENbHbIE HEHPOCETEBbIE
CUCTEMBI M TEXHOJIOTUH YTIpaBJICHUS U 00paboTKH
nHpopmaruu. CurHaabHast paMoaKyCTHKa,
ay/IMOBHU3YyaJIbHbIE CUCTEMBI U TEXHOJIOTUHU

M (pOBOTO TEIEBUCHHUS B METPOJIOTHH,
MPOMBILIUIEHHOCTH, METULIUHCKON TMarHOCTHKE,
KOCMOHABTHKE, T€OMH(DOPMAITMOHHBIX CHCTEMAX,
ACTPOHOMHUH, a TAKXKE JPYTUX HAYKOEMKHUX
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OTpacsiX U HAITPaBJICHUSAX.

Hay‘IHO'TeXHI/ILIeCKI/IX METOAbI U 0COOEHHOCTH
MMPOCKTUPOBAHMA, TCXHOJIOTHU ITPOU3BOACTBA U
HCIIBITAHUA PAAUOTCXHUYCCKUX CUCTEM U
YCTPOﬁCTB, BKJIIO4asA ayJHOBU3YaJIbHBIC CUCTCMBI U
TCXHOJIOTHH TCJIICBUACHUS.

4.3. JladbopaTopHblie padorsl (JIB)
Y4eOHBIM MIJIAHOM HE MPEyCMOTPEHBI.

4.4. IlpakTnyeckue 3ansatus (I1P)

No Howmep Temsl " TpynoemkocTb
TemaTuka MpakTUYECKUX 3aHATUN
/0 | JAUCIUIUIAHBI (B akaj. yacax)

1 1 I'eHeparyisi BEKTOPHBIX PAIMOCUTHAJIOB, UX PETUCTPALIMS 4
¥ YaCTOTHO-BpPEMEHHas ocToOpadoTKa.
[uarpamma Bosbnepra-Cmura M BEKTOPHBIA aHAJIN3 5
S-mapaMeTpoB paAMOTEXHUYECKUX CUCTEM M MOJIYJICH.
KoppensuuoHHblii 1 ONTUMaIbHBIN IpHUeM LU(POBBIX
curHanoB. [loctpoenne 1HQPPOBOrO ONTHMAIHLHOTO
OOHapy’KUTeNsl y3KONOJIOCHBIX CHUTHaJIOB Ha (oHe 4
aJJIMTUBHOTO O€J0ro TayCCOBCKOIO IIyMa C OJHHUM
HEU3BECTHBIM  HEIHEPreTHUUECKUM IapaMeTpoM Ha
OCHOBE METOJIa MaKCUMAJIbHOT'O IIPAB/I0NO00USI.
CornacoBanHass  QuubTpanust cuUrHaioB. CxeMHO-
apXUTEKTYypHOE mpoekTupoBanue YKB-npuemHnka u
4 4 aHamu3 nuppooro RTL-SDR TioHepa B cpene 4
BU3yalbHO-Tpaduyeckoro mnporpammupoBanust GNU
Radio.

HccnenoBanne METO/I0B CUTHAIbHO-TOMOIpauyecKoro
panuoBuieHus. LludpoBble MeTOaBl OOHAPYKEHMS, 5
pacro3HaBaHMsT W ayTeHTH(HUKAUU  BHIEO- U
panuon300pakeHuil.

[MuppoBble  METOABI  CEKBEHCOPHOW  3KBaIM3aIUU 2
ayJIMOCUTHAJIOB PAJIMOTEXHUYECKUX CUCTEM

2 2

Bcero: 18

5. Y4eOHo-MeTOAUMYeCKOe oOecnedYeHne IS CAMOCTOSATEJIbHOH pPadoThI
00y4aKIIMXCs M0 JUCHUIITIMHE

Buasl camoctosTenbHOM paOoThl O0ydYaromerocsi, MOPsIAOK M CPOKH €€
BBITIOJTHEHUS

MNOJATOTOBKA K JIEKUUAM W TPAKTUYECKUM 3aHITHSM C HCIOJIb30BAHUEM
KOHCHEKTa JIEKIHIM, MaTepuagoB MPAKTUYECKUX 3aHITUH M TPUBEICHHBIX HIXKE
(n 8.1 u 8.2) UCTOYHUKOB (B COOTBETCTBUU C PACIIUCAHUEM 3aHSATUN );

opopMJIECHHE OTYETOB 1O BBIMOJTHCHHBIM TMPAKTUYECKUM 3aJaHUSIM U
TEOpETHYECKasi MOJArOTOBKA K UX c1a4ye (B COOTBETCTBUU C PACIIMCAHUEM 3AHSITHI).



[lepeuenb BOMPOCOB MJisi MPOBEACHUS TEKYIIETO KOHTPOJISI U MPOMEXYTOUYHOM
aTTeCTallul — B COOTBETCTBUU C TEMATHUKON AUCIUILIINHEI.

6. ®oHI OLEHOYHBLIX CPEACTB /Ui NPOBEACHUS TEKYLLero KOHTPOJIS
yCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTecTalui 00y4aluuxcs M0 JUCHUILIHHE

6.1. Onucanue nokasaresieii 1 KpuTepueB OLEHUBAHMSA 3HAHUI, YMEHUI U
BJIQJICHUN HA Pa3IMYHbBIX dTanax ux popmMupoBaHus, OMUCAHHE IIKAJ OLEHUBAs

6.1.1. Iloka3areJum M KpPUTEPHHM OLECHWBAHHUS, HCIOJb3yeMble IIKAJbI
OLICHMBAHMUA

IMoka3arenn Kpurepun CpencrBa HIxkasbi
OLICHUBAHMS OlLICHMBAaHUS OLICHUBAHMS OLICHUBAHMS
Texywuii konmponw:
[TpaBUIBHOCTH BBHITIOJIHEHUS | BBIMOJIHEHUE YCTHBIX/TUCBMEHHBIX
4yeOHBIX 3aJJaHuI 3a/laHul, TECTUPOBAHUE
Ymenne Y ) ’ p [xana 1
apryMEeHTUPOBAaHHOCTb
BBIBOJIOB IIpomesxcymounas ammecmayus:
9K3aMEH
Texywuti KOHMpONL:
BBITIOJIHEHUE YCTHBIX/TTUCBMEHHBIX
IIpaBUIBHOCTE U ITOJIHOTA o
3aJlaHul, TeCTUPOBAHUE
3HaHue OTBETOB, INTyOuHA [xana 1
IIOHMMAaHHUS BOIIpoca
IIpomesxcymounas ammecmayus:
9K3aMEH
Texywuti KOHMpONL:
O60CHOBaHHOCTD U BBITIOJTHEHHE MTPAKTHUECKOTO
apryMEHTHUPOBAaHHOCTb 3a/laHusl, TECTUPOBaHUE
Baanenue pry P N > p IIxana 2
BBITIOJIHEHHS YUEOHOM
JESATEIBHOCTH Ilpomesicymounas ammecmayusi:
9K3aMEH

6.1.2. Onucanue MIKaJ OLEHUBAHUS CTeNeHH C(POPMUPOBAHHOCTH 3HAHUIA,
YMEHUI U BJIaJICHU I
IHlIkana 1. Ouenka copMHUPOBAHHOCTH 3HAHUHN, YMEHUH U BJIaJICHUM

O6o3HaueHus ®opmypoBKa TpeOOBaAHMIT
K cTeneHu chOpMUPOBAHHOCTH 3HAHMI, YMEHUH U
Hudp. Onenka BJIAJICHUI
3HaThH YmMmerhb Biaagernb
. OtcyrcTBUE OtcyrcTBUE
1 Heynosnersopurensho | OTCyTCTBUE 3HAHUI .
YMEHUI HaBbIKOB
YactuuHo
®parMeHTapHbIE ®parMeHTapHOE
2 HeynosnerBopurensHo OCBOEHHOE
3HAHUS IIPUMEHEHNE
YMEHHE
B nenom
H B nenom
OOmue, HO He YCHEIIHOE, HO HE
YCHEIIHOEe, HO HE
3 VY I0BNETBOPUTENBHO | CTPYKTYPHUPOBAHHBIE | CHCTEMATHYECKU
CHUCTEMATUYECKOE
3HAHUS OCYLIECTBIIIEMOE
MIpUMEHEHNE
YMEHHE




O0o03HaUEeHUA

DopmyanpoBKa TPeOOBaAHMIA
K cTeneHu ¢GpOpMHUPOBAHHOCTH 3HAHMA, YMEHUH U

Hudp. Orenka BJIaJIeHUI

3HaTh YmMmerh Baagern

B nenmom
B nenom CIEIIHOE, HO

CdopmupoBannsie, y ’
YCTEIIHOE, HO coJiepIKariee

HO COJIeprKaIre
4 Xopor1io coJiepxKariue OTJENLHBIE
OTJeNbHBIC TIPOOEITBI
OTJICTTbHBIC poOeITbI
3HAHUS

npoOesIbl yMEHUe MIPUMEHCHHE

HaBBIKOB
VYcnenrHoe u

CdopmupoBaHHbIE
CdhopmupoBaHHOE | cHCTEMATHYECKOE
5 OTan4HO CHUCTEMATHUUECKUE
yMEHHE MIPUMEHCHHE
3HAHUS
HaBBIKOB

HlIkana 2. KomriekcHas oOlleHKa C()OPMUPOBAHHOCTH 3HAHUM, YMEHUH U
BJIQJICHUH

O0o03HaueHus

@opmMyJMpPOBKa TPeOOBAHUM

Hudp.

OueHka

K cTeneHd cGOPMHUPOBAHHOCTH 3HAHUI, YMEHUH U
BJIaJleHUI

1

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He wuMeer HEOOXOIMMBIX MPEICTABICHUH O IMPOBEPSIEMOM
Marepuae

VY 1OBIETBOPUTETHHO
Win
HEYIOBJICTBOPUTEIHHO
(no yemompenuro
npenodasameiisi)

3HaTh Ha YpPOBHE OPHEHTHPOBAHMS, IIPEACTABICHUI.
C}’6’BGKT YUCHUA 3HACT OCHOBHBLIC IMPHU3HAKKW WM TCPMHHBI
M3y4aeMOIo 3JIEMEHTa COJIEp)KaHHUsl, HUX OTHECEHHOCTh K
OTIpeIeJICHHOW HayKe, OTpaciu WM OObEKTaM, Y3HAeT HX B
TEKCTaX, M300paXEHHSIX WJIM CXeMax M 3HaeT, K KaKuM
HMCTOYHUKAM HYXHO oOpalarbes JUisi 0osiee J1eTalbHOIo €ro
YCBOEHUS

Y 10BIETBOPUTEIEHO

3HaTh U yMEThb Ha PeNnpoaYKTHBHOM YpoBHE. CyObekT
YYEHUs  3HACT  U3YYEHHBI  2JIEMEHT  COJAEP)KAHHUSA
PENpPOAYKTUBHO: MPOU3BOJIBHO BOCIPOU3BOJIUT CBOM 3HAHUS
YCTHO, MMCbMEHHO WU B IEMOHCTPUPYEMBIX JEHCTBUX

Xopomo

3HaTh, yMETh, BIAJIETh HA AHAJIUTHYECKOM YpOBHE. 3Has Ha
PENpOIyKTUBHOM YpOBHE, YKa3blBaTb Ha OCOOEHHOCTH M
B3aMMOCBSI3M M3YUYEHHBIX OOBEKTOB, Ha HUX JOCTOMHCTBA,
OTPaHUYEHUS, MCTOPUIO U TEPCIEKTUBBl Ppa3BUTHS U
0COOCHHOCTH ISl pa3HbIX 00BEKTOB YCBOEHUS

OTJIINYHO

3HaTh, yMeTb, BJIaJeTh Ha CHCTEeMHOM YpoBHEe. CyObekT
Y4YE€HHS 3HAET U3YUEHHBIN 3JIEMEHT COJIep’KaHUs CHCTEMHO,
IIPOU3BOJIBHO U J0Ka3aTEIbHO BOCIPOU3BOIUT CBOU 3HAHUS
YCTHO, MHUCBMEHHO WJIH B JIEMOHCTPUPYEMBIX JEHUCTBUSX,
YUUTBIBAs U YKa3blBasi CBA3M U 3aBHCHMOCTH MEXIY ITUM
AJIEMEHTOM M JIPYTUMH 3JEMEHTaMU COJAEpKaHUs y4eOHOM
JUCLUIUIMHBL, €ro 3HAaYMMOCTb B COJCpXKAaHUU Yy4ueOHOMU
JUCIUIIMHBI




6.2. TunoBbIe KOHTPOJILHBbIE 3aJaHUA UJIH HHbIEe MaTepPUaJIbl, HEOOXOUMBbIE
JUIS  OLECHKM 3HAaHWUW, YMEHUH, HAaBBIKOB U (WJIM) OIbITa JESTEIBHOCTH,
XapaKTepU3yIOIINX ATanbl (JOPMUPOBAHUS 3HAHUM, YMEHUI U BIIAJCHUI B IpoIecce
OCBOEHUS 00pa30BaTEIBLHON MTPOTPAMMBI.

TunoBble BoONpochbl W 3aJaHUsl [JIsl TeKYLIero KOHTPoJs (OlIEHKa
c(OpMUPOBAHHOCTH 3JIEMEHTOB (3HAHHI, yMEHHI, HAaBBHIKOB) B paMKax TEKYIIETro
KOHTPOJIS 110 TUCHUIUIMHE) IO pa3jiesiaM AUCHUTITHHBI

Ilpumepwt 6onpocoe no meme 1:

1. Crauuonapssie, (QuUHUTHBIE (MMIOYJIbCHBIE) W  CTOXAaCTUYECKUE
CUTHaJIbHBIE Tpolecchl. CTallMOHApHBIA IIYM M HIYMOIOAOOHBIE CUTHaNbI. benbiit
rayCCOBCKHUH IIIyM U €ro CHEKTpajbHas MJIOTHOCTh MOIMIHOCTU. COOCTBEHHBIE IIYMBI
PaMOTEXHUYECKUX YCTPOUCTB. AKTUBHBIE IOMEXH U UX Kiaccupukamnus. OTHOLIEHUE
CUTHAJI-IIYM U CUTHAJI-TIOMEXA.

2. AHanoroBble U BekTOopHble reHepatopsl HU/BU- u CBY-curnanos, ux
PEXKUMBI, TUIIOBBIE CXEMBI, TAPaAMETPBI XapAKTEPUCTUKH.
3.  PammorexHuueckue CHUCTEMBI C OOpaTHBIMH CBS3SIMH H  HUX

xapakrepuctuku. Cnensumme cuctembl tuna APY u OAIIY. PaguorexHuueckue
CHCTEMBI TAKTHPOBAHUS M CHHXPOHHU3AIINH.

Ilpumep npaxmuueckozo 3a0anusn no meme 1:

B nporpammuoii cpene Scilab cunTesupoBars |/Q-curHan mo BapuwaHTy C
3aJ]aHHOM YacTOTOM aucKpeTH3anuu B ¢opmare *.csv wiu *.dat. 3arpysuts 1/Q-
CUTHAJIbHYIO BBIOOPKY B BeKTOpHBIM reHeparop R&S SMBV100B. Tloxkmrouutsb
re"eparop k rudposomy ocumiorpady R&S RTO2032 u ananuzaropy cniektpy R&S
FSH13. B aBTomMaTH4eCcKOM U JKIYIIEM PEXKUME PErUCTPallUU JaHHBIX HA IU(POBBIX
pubopax BHITPY3UThH JBE CUTHAIbHBIE BEHIOOPKU CUTHAJIA BO BPEMEHHOM M YaCTOTHOM
OpEJCTaBICHUU. BBIMOJHUTE CHUTHAJIIBHYI0 YacTOTHO-BPEMEHHYIO MOCTOOpaboTKY,
OLICHUTh PAJUOTEXHUYECKHE TapaMeTpbl C(HOPMHUPOBAHHOTO CHUTHAJA, MPOM3BECTH
KOPPEJSIIIMOHHBIA aHann3 (U3NYECKH CTEHEPHPOBAHHOTO CHUTHAllA C HMCXOJHBIM
peniepom I/Q-curnana mpu OCHI 12 nb.

Ilpumepwr 6onpocoe no meme 2:

1. Pexxumebl Gerymeit u ooparnoit paguoBosH. KCB u meTonbl BOTHOBOTO
COTJIACOBAHMS PAAMOTEXHUUYECKUX YCTPOMCTB. /[MarpaMma MOJHBIX CONPOTUBIICHHM
Bonbnepra-Cmuta 1 ee mpuMeHEHHeE.

2.  PacmpoctpaHeHue paadOBOJIH PA3IUYHBIX YACTOTHBIX JIMANa30HOB B
OKOJIO3€MHOM Tpomnoc(hepHOM, MOHOC(HEPHOM MPOCTPAHCTBE M 3a €ro MNpeaeIaMu.
PacnipocTpanenue paguoBoJIH B KOCMUYECKUX JTUHUSAX CBs3U. Judpaxius, pedpakuus,
uHTep(depeHIus, TUCCUTALNS U CYTIEPIO3UIMS INIOCKUX PaOBOJIH.

3. PamnoTexHuueckre MeToNbl BEKTOPHOTO aHanmu3a ycrpoiicte BU/CBY.
Matpuna S-napamerpoB N-TOJIIOCHUKOB, XapaKTEPUCTHKA €€ 3JEMEHTOB U UX
(bu3nYecKuil CMBbICT.

Ilpumep npaxmuueckozo 3adanusn no meme 2:

[Tpu momorm BekTOpHOTO aHanu3aropa reneit R&S ZNLE moctpouts maTpuity
paccestHUS S-TTapaMeTpoB, BXOJIHYIO U BBIXOAHYI0 uMIenaHcHy0- 1 KCB-uactoTHyt0



xapaktepuctuky CBY-Moaymnsi CEeNEeKTUBHOTO yCHJIMTENSA, padOTaIoOIIero Ha 4acToTe
2,4 I'Tu B mosnoce 20 MI'11 1 Harpy»>keHHOTO Ha 5S0-OMHYI0 KOAKCHAJIbHYIO JTMHUIO.
Ilpumepwr 6onpocoe no meme 3
1. CurnanapHasi aJTOPUTMHUCTHKA ONTUMAIBLHOTO OOHAPYKEHUSI CUTHAJa Ha
dboHE anTUTUBHOTO OEJIoro rayccoBckoro mryma. Kpurepuii ontumanbHOCTH baiieca.
[IpaBuno mnpuHATHS  pPEHIEHUS O HAIMYMM WIM  OTCYTCTBUHM  CUTHAJIA.
PagnocTtatucTrdeckuii METOT MAaKCHMAIBHOTO TTPABIOTIONO0MS.

2. Mertonasl cornacoBanHor ¢unbTpannu. CHeKTpajabHbIE XapaKTePUCTUKH
MOJIC3HOT0 cUrHaa u myma. Kpurepuit oOHapysxeHus curaainoB Heiimana-IIupcona.
3. CurnanbHOE KoAupoBaHue, ¢ poBsie BUbl Moy siuu Tuma ASK, FSK,

PSK, ASK/PSK, QPSK, QAM, GMSK, OFDM, ux aHaIUTHYECKOE OIHMCAHHEC H
(dazoBbie CO3BE3NUS.

Ilpumep npaxmuueckozo 3a0anusn no meme 3:

B cpene GNU Radio mo 3agaHHOMYy BapuaHTy TOCTPOWTH ONTUMAIIbHBIN
OOHApYX UTEIb Y3KOMOJOCHOTO PaJuOCUTHANa C HEU3BECTHOM HECYIEeW 4acTOTOM,
paBHOBEpOsITHO pabortaromero B auamazoHe fo = Af. AMrumTyna y3KomoIoCHOTO
paguocurHana U, memaromiee Bo3aeiictsue — ABI'II, OCHI — 9 ab. Onpenenuts B
TEUEHHUE KAKOT0 BPEMEHHU HEOO0XOIMMO 00pabdaThiBaTh CUTHAN, YTOOBI OLEHUTH €T0
MCXOJIHYIO YacTOTY C 3aJaHHOUM BEPOSTHOCTBIO OIIHOKH Py

Ilpumepwt 6onpocoe no meme 4-

1.  Anroput™bl  OBICTpOTO, TpsIMOTO M  OOpaTHOrO  JUCKPETHOTO
CTaIlMOHAPHOTO U (QUHUTHOrO TpeodOpazoBanue Dypnre U ux cBoictBa. Ludposoit
CIIEKTPAJIbHO-BPEMEHHON AaHAJIU3 JUCKPETHBIX CUTHAJIOB. KerncTpanabHbl aHanu3
curHanoB. KmtoueBsle omneparuu [[OC: cBeptka u koppensius. KoppensiinoHHbie
XapaKTEPUCTUKU JUCKPETHBIX CIYyYalHBIX CUTHAJIOB U UX CTATUCTUUYECKUE OIIEHKH.

2. [udposas punbTpanus u uudposeie GUILTPHL. METOBI AHATUTUYECKOTO
onucaHnust W Tunbl UUGPoBBIX (GuibTpoB. [{udpoBeie GUABTPHI € KOHEUHOUN
uMiyibcHOM — xapaktepuctukod  (KUX-dunbtper). Lludpossie  GuiabTpsl ¢
OECKOHEYHON UMITYJIbCHOU XxapakTepucThukoil (BUX-hunbtpsi).

3. Peammsanns anroputmoB LHOC na nponeccopax u [IJIMC. IIporpammuo-
amnmapaTHble U apXUTEKTYPHO-KOH(PUTYpUPYEMBbIE PATUOTEXHUYECKUE CHUCTEMBI, UX
XapaKTepUCTUKU U TUIIOBBIE CXeMbl (DYHKIHOHAIBbHOU peanu3anuu. OcoOEHHOCTH
CXEMHO-apXUTEKTYPHOTO IPOCKTUPOBAHUSI PAIUOTEXHUUECKUX YCTPONCTB U CUCTEM.

Ilpumep npaxmuueckozo 3a0anusn no meme 4:

[Tpu momormu cpenctB Bu3zyaiabHoro nporpammupoBanus B cpeae GNU Radio
nocTpouTh apxutekrypy UM SDR-npueMHHKa ¢ TpaHCISIIUEH paguOCTAaHLIUKM Ha
3ByKoBYI0 Kapty IIK. Mctounuk curnaia — RTL-SDR Tionepa RTL2832 (wacrota
Hactpoiiku — 103,4 MI'n, koaddbunuent ycunenuss — 10 nb, monoca npomyckanus
— 150 kI'u, wacrora nuckperuzanuu — 2,048 MI'). PeceMIuiMHT NpUHUMAEMOTO
panuocurHana (koHbuaeHt aenumanuu — 4). Hactpoliku ¢uiabTpa HUKHUX 4acTOT:
yactora cpe3a — 10 kI, mmpuHa mnomocel nepexoga — 500 xl'm, yactora
JTMCKPETU3allMil BXOJHOro curHaia — 512 kl'1, ocrambHble HAcTpOMkM OJoKa
bunpTpal — 1Mo yMoiyaHuio). HacTpoilku 4acTOTHOro AEeMOIyssITopa: 4acToTa



JTUCKpeTU3aluu BXogHoro curnana — 512 kl'u, aynnoaenumanus — 10. [Tonyuennsie
CUTHaJ paJuOCTaHIMKU BbiBecTH Ha MoAyJsib unaukauuu QT GUI u aynuokapty I1K.
[Ipon3BecTr OLIEHKY YaCTOTHO-BPEMEHHBIX XapakTepucTuk YM-curnasna.

Ilpumepwvr 6onpocoe no meme 3:

1. TexHonorun UUPPOBOrO0 HA3EMHOIO M CIYTHUKOBOTO TEJIEBUJICHHUS.
[MudpoBoe TeneBU3NOHHOE BEIIaHWE CTAHAAPTOB MUPPOBOM Nepesaun MyJIbTUMEANA
DVB: cnytaukoBoro DVB-S, xa6ensnoro DVB-C, mobunsnoro DVB-H, a taxxe
HazemHoro 3¢upHoro Bemanuss DVB-T u ux pasnHoBuanocreilr. [IporpeccuBHbie
crangaptel DVB-T2 u DVB-S2. Konuenmust cranpapra DVB-T2. Apxurekrypa
cucteMbl DVB-T2 u onucanue ee CTpyKTypHOU CXeMbl 00pa00TKH HH(MOpMAIUH.

2. OcHoBHBIE TpeOOBaHMSI K CHCTEMaM IepeJayd CUTHAJIOB LU(POBOTO
TEJIEBUJICHUS IO pajguokaHagaMm. [IpuHIMI KOAUPOBAHUS, UCTIPABIISIONIETO OIIMOKH.
PannorexHnueckue METO/IOB TOBBIINIEHUSI YETKOCTH, KadyecTBa I[BETOIEpPEayH,
aOCOJIIOTHOM M KOHTPACTHOM 4yBCTBUTEIILHOCTH U300PAKEHUN.

3. [MuppoBbie MeTOaBI OOHAPYKEHUS, pAClIO3HABAHUSA U ayTEHTU(HKAIUU
BUJI€O- U painonzobpaxenuil. [{udposas 00paboTka u MOJIETUPOBAHUE MHOTOMEPHBIX
CUTHAJIOB U U300pakeHUH.

Ilpumep npaxmuueckozo 3a0anusn no meme 5:

Wcxons w3 3amaHHOTO BapwaHta B muporpammuoii cpeae LabVIEW o
cTaTucTuueckomy kputeputo [lupcona u mapameTpy KOppeasiiuOHHON CBSI3U OLICHUTD
BEPOSATHOCTD ayTeHTU(pUKauu 3aIaHHOTO CUTHAJIbHO-TOMOTPa(PUIECKOTO
paguonoOpTpeTa, MOJYUYEHHOTO PaIUOBU30POM, eclid Oa3ucHask (PyHKIUS 4aCTOTHO-
BpeMeHHOTO BeiiBner-npeodpazoBanusi — rayccuas JmreasHocThio 200 1ic.

Ilpumepwvi 6onpocoe no meme 6:

1. Pamnorexnuueckue W paauoOMH(POPMAIIMOHHBIE CHCTEMbI JIOKAITUH,
Hapuranuu, PTP u POII.
2. CurHanbHasi paiu0aKyCTHKa, ayAMOBU3YaJIbHbIE CUCTEMbI U TEXHOJIOTHUHU

U(PPOBOrO TENEBUACHHS B METPOJIOTHH, IMPOMBIIIICHHOCTH, MEIUIIMHCKON
JTHAarHOCTHKE, KOCMOHABTHKE, TeOMH()OPMAITHOHHBIX CHCTEMAaxX, aCTPOHOMUH, a TAKKE
JIPYTUX HAYKOEMKHX OTPaCIsAX U HalpaBICHUSIX.

3.  Hay4HO-TeXHMYECKHX METOABl U OCOOEHHOCTH IPOEKTHPOBAHUS,
TEXHOJIOTHH MPOU3BOACTBA M HCIBITAHHS PATUOTEXHUYECKMX CHCTEM U YCTPOMCTB,
BKJIIOYAst ayIHOBH3YaIbHbBIE CHCTEMBI M TEXHOJIOTHH TEIEBHICHHS.

ITpumep npaxmuueckozo 3a0anus no meme 6:

Wcxons u3 3aganHoro Bapuanta B cpee ISE Design Suite mocTpouTs 1iudpoBoii
9KBajJlali3ep ayJAMOCHTHAJIOB, BBIMOJHAIONIMN YacTOTHO-BPEMEHHYIO KOPPEKIIHIO:
(GUIBTPALMI0 HWKHUX, CPEIHUX M BEPXHHUX YACTOT, peBepOepaluio W 3aJaHHYIO
BPEMEHHYIO 3aJICP)KKy CUTHAJIA.

Ilepeyenb  BONMPOCOB I  MOATOTOBKH K  3K3aMeHY  (OLEHKa
cOPMHPOBAHHOCTH  BJIEMEHTOB  (3HaHWM, yMEHWH, HaBBIKOB) B  paMKax
MPOMEKYTOUHOM aTTeCTALMU 110 AUCIUIUIMHE).

1.  AnayioroBble HENMPEPHIBHBIE, TUCKPETHBIE U IU(POBBIE CUTHAJIBI.



2.  JlerTepMUHHUpOBaHHbIE,  KBa3UJETEPMEHUPOBAHHBIE UM  CIy4YailHbIE
CUTHAJIbHBIE TIPOLIECCHI.

3. VY3K0NOJI0CHBIE, MIHUPOKOMOJIOCHBIE U CBEPXIITUPOKOIOIOCHBIE CUTHAJIBI.

4.  AHanuTUYECKOE CIEKTPAIBbHOE, BPEMEHHOE M YaCTOTHO-BPEMEHHOE
IIPEICTABIICHUE CIIOKHBIX CUTHAJIOB PAJUOCBSI3H U PAAUOIOKALNH.

5. MonynpoBaHHbIE U MAHUITYJIMPOBAHHBIE CUTHAJIBI U UX MPEICTaBICHUE.

6. Cranuonapasie, (UHUTHBIE (MMIYJbCHBIE) U  CTOXAaCTHUYECKUC
CUTHAJIbHBIE TIPOLIECCHI.

7. CranuoHapHbIi IIyM U ITyMOTIOJO00HBIE CUTHAIBI.

8. benpiii rayCCOBCKHM LIYM M €r0 CIIEKTPAJIbHOMN TNIOTHOCTh MOITHOCTH.

Q. CoOCTBEHHBIE IIYMBI PAAUOTEXHUYECKUX YCTPOMCTB.

10. AxTuBHBIE TTOMEXH U WX Kiaccudukanus. OTHOIICHUE CUTHAI-IIYM U
CUTHAJI-TIOMEXA.

11. DOmuHeprernyeckue W  HEIHEPreTUYECKUE  IOKa3aTead  KadecTBa
PaAMOTEXHUYECKUX CUCTEM M YCTPOUCTB U METOBI UX YIyUIIEHUS.

12. JluneliHble M HEMUHEWHBIE PAAMOTEXHUYECKUE YCTPOICTBA U CUCTEMBI, MX
pabouue peKMMbI U TapaMEeTPUUECKUE XapAKTEPUCTHKHU.

13. Henuneiinbie u ¢pa309aCcTOTHBIE UCKAKEHUS CUTHAJIOB.

14. CraunuoHapHbIE€ U MEPEXOJIHBIE MPOLECCHl PAAUOTEXHUYECKUX CHUCTEM H
YCTPOMCTB U METO/Ibl UX CUTHAJIBLHOTO aHAJIH3a.

15. JluneliHas u HenuHEHHas QUIBTPAIUS CUTHAJIOB.

16. TumoBble cXxeMbl U TapaMETPbl CUTHAJIBHBIX (PUIIBTPOB.

17. BropuyHbIE UCTOYHUKHU IICKTPOIUTAHUS U UX XAPAKTEPUCTUKH.

18. VmmynbcHbIE U HEMPEPHIBHBIE CTAOMIN3ATOPHI HAMPSKCHMUS.

19. BonbT-aMmepHble XapaKTEPUCTUKH PAAUOTEXHUUCEKUX YCTPOMCTB.

20. T'enepanus u nmpeoOpa30BaHUE CUTHAIOB.

21. AmnanoroBsie U BekTopHble TeHepaTopsl HU/BU- u CBY-curnanos, ux
PEXUMBI, TUTIOBBIE CXEMBI, MAPAMETPhI XapaKTEPUCTUKHU.

22.  Ycumurenu HUY/BU- u CBU-curnamoB, ux peXUMBbI, TUTIOBBIC CXEMBI U
XapaKTEPUCTHUKHU.

23. TumoBble CcXeMBbI, PEKHMBI ¥ TapaMeTpbl TpPeoOpa3oBaTEIbHBIX
PaAMOTEXHUYECKUX YCTPOMCTB U CHCTEM.

24. PagmoakyCTHMYECKHUE M ayJMOCUTHAJIbHBIE MPEe0Opa3oBaTellu.

25. Tumossie cxembl AIII/IIAIL. Ctpobockonumueckoe mpeoOpa3oBaHUe
CBY-curnainos.

26. Cucremsl ¢ OOpaTHBIMH CBSI3SIMHU M X XapaKTEPUCTUKH.

27. Cnensmme paavoTeXHHUeckne cucremMbl THna APY m  DAIIY.
PannoTexHuueckre CUCTEMbl TAKTUPOBAHUS U CUHXPOHU3ALINH.

28. YacToTHO-BpEMEHHbIE, BEKTOPHBIE U HMITYJIbCHO-IIEPEXOTHBIE METOIbI
aHaJIKM3a U UCCIIEI0BaHUS PAAUOTEXHUYECKUX CUCTEM U YCTPOMCTB.

29. IlepematouyHble  XapaKTEPUCTUKUA  PATUOTEXHUYECKUX  CUCTEM U
yCTporcTB. CBS3b UMIYJILCHON XapaKTEPUCTUKH C NEpEeAaTOUHON QPyHKIUEN.

30. MarpuuHble METOJbl aHaju3a MHOTOIOJIOCHBIX PaJMO3IEKTPOHHBIX



ycTpoicTB. OnepaTopHble METO/IbI aHAJIW3a PATUOTEXHUYECKUX YCTPOUCTB.

31. DneKkTpoMarHUTHBIC TOJSI U BOJHBI, UX XaPAKTEPUCTUKH U MapaMeTphl.
YpaBHEHUS U 3aKOHBI AIEKTPOAMHAMUKH.

32. MUurerpansHoe u auddepeHInanbsHoe TpeacTaBiIeHne ypaBHeHuN JIx.
Makcsena. MarepuanbHble ypaBHEHHS JIEKTPOIUHAMUKH.

33.  YcnoBus U3IIy4eHHUS U PACIIPOCTPAHEHUS AIEKTPOMATHUTHBIX BOJIH.

34. Teopema IloiinTuara. bamanc sHepruu >JIEKTPOMAarHUTHOTO TMOJS B
KOMITJIEKCHOM TPE/ICTABICHUH.

35. BonHOBOE ypaBHEHUE IJI1 MOHOXPOMATHUYECKUX MOJEH.

36. Knaccudukamms u napameTpbl MaTepUaIbHBIX CPE/I.

37. PaguoBOJIHOBBIE MPOIECCHl B HEOTPAaHUYEHHBIX H30TPOIHBIX Cpeaax.
ParoBoIHOBBIE MpoOLIECCHl B AHU30TPOITHBIX Cpeax.

38. PannoBosHOBBIE IPOLECCH] B METOKOMITO3UTHBIX Cpeaax.

39. PammoBOJIHOBBIE TIPOIIECCHI B Cpelax C HOPMAJIBbHONW W aHOMAaJbHOM
YaCTOTHOM JUCIIEPCHUEN.

40. DNeKTpOMarHWTHBIC BOJHBI B THPOTPOITHBIX Cpeaax.

41. Tlonspusans 3JEKTPOMArHUTHBIX BOJIH U €€ BHIBI.

42. PacmpocTtpaHeHHE 3JEKTPOMArHUTHBIX BOJH Ha TPaHUIE pa3zeia JBYyX
Cpel.

43. BomHOBOE COMPOTHUBICHUE M UMIICJAHC.

44. PanuvoBOJIHOBBIE IIPOLECCHl B BOJHOBOAAX, MHKpPOIOJOCKOBBIX H
KOAKCHAJIbHBIX HAMPABIIAIONINX PETYJISIPHBIX U HEPETYJISIPHBIX JTMHUSIX.

45. T'pannyHas dYacToTa ¥ YCJIOBHE pACIpOCTpAaHEHWE PATUOBOJIH B
HAIPaBJISIONUX CUCTEMaX.

46. Pexxumsbl Oeryiieit u 00paTHOI paMOBOJIH.

47. KCB u MeToasl BOJJHOBOT'O COTJIACOBAHUS PATUOTECXHHYCCKUX YCTPONCTB.

48. JlunarpamMma TONHBIX compoTuBieHud Bombnepra-Cmuta u  ee
PUMEHEHHE.

49. PamnoBOJIHOBBIE TIPOIIECCH B 0O BEMHBIX U MTOJIOCKOBBIX pe30HATOpPAX.

50. [oOpoTHOCTh M 4YacTOTHO-W3OWpaTenbHbie xapakTepuctuku CBY-
PE30HATOPOB.

51. PacmpoctpaHeHuWe paaMOBOJH Pa3IMYHBIX YaCTOTHBIX JHMANa30HOB B
OKOJI03€MHOM TpornocdepHoM, HOHOC(HEPHOM MTPOCTPAHCTBE U 3a €ro MpeeTaMH.

52. PacnpoctpaHeHue paIHuOBOJIH B KOCMUYECKHUX JTMHUSX CBS3H.

53.  Iudpaxmus, pedpakuus, THTEpPEPEHIINS, TUCCUTIAIIHS U CYTIEPIIO3UITUS
IUIOCKUX PaUOBOJIH.

54. PammoBonHOBO# 3¢ ekt Jomiepa u ero mpuMeHeHHeE.

55. MukponoisiockoBeie ycTpoiictBa CBY. PaanorexHuueckue MeETOAbI
aHanu3 u cuaTe3 CBU-GunbTpos.

56. PamuoBoisiHOBBIE Mporecchl B GpeppuToBbiX ycrpoiictBax CBY. Dddexr
QDapanes.

57. TeepaorenbHbIC MIPUEMHO-TIEPEIAIOIINE CBY-monynu U nx
XapaKTePUCTHUKH.



58. TwunoBbsle CcXeMbl TOCTPOEHHUS MPUEMHO-TIEPENAIONINX  MOJYyJeH
JEUUMETPOBOTO U CAHTUMETPOBOT'O THAMNA30HOB.

59. DneKkTpoHHO-BaKyyMHbIE MPUOOPHI U yCTpoiicTBa renepupoBanus CBU-
KoJeOaHmii: KIUCTpOH, MaraeTpoH, JIBB u JIOB.

60. AmnTeHHBIE  yCTpOiCTBAa, WX  KiIaccupukanmus W  OCHOBHBIC
PaIMOTEXHUYECKUE XaPAKTEPUCTUKH.

61. IIpunmuns! u 3agaun noctpoenus AP/ADAP u ux npuMeHeHue.

62. TexHuueckas peajau3alus aHTEHH PA3JIMYHBIX JUANA30HAX PaIUOBOIH
JUTst IUGPOBON PaMOCBSI3HU, JTOKAIIMHY, HABUTAIIMKA U TEJICBUICHUS.

63. PaguoBOJIHOBBIE  TEXHOJIOTMM  CYOHAaHOCEKYHIHOTO  pPa3pelleHHs.
BekTopHas reHepanys HaHOCEKYHIHBIX CUTHAJIOB.

64. IlpuHUMIBI TOCTPOSHUS MPUEMHBIX U PaJMOU3MEPUTENIbHBIX YCTPOICTB
HAaHOCEKyHIHbIX curHagoB Ha AIIl mnpsmoro mnpeoOpa3oBaHus peanbHOIO U
HKBUBAJIEHTHOTO BPEMEHH.

65. DnekrpomarHuTHas COBMECTUMOCTh U SKpaHUPOBAHUE
PAaIUOTEXHUYECKUX CUCTEM, YCTPOMCTB 1 Moaynen CBY.

66. PammoTexHmueckre METOABI BEKTOPHOTO aHanu3a ycrpoiicte BU/CBY.

67. Martpuma S-napameTpoB N-TIOJIOCHHKOB, XapaKTEPUCTHKA €€ JIEMCHTOB
U UX PU3NYECKUI CMBICI.

68. DnekTpoanHAMHUYECKOE MOJICTHPOBAHUE PATUOBOIHOBBIX MPOIECCOB B
nporpaMmmHo-uucieHHo cpeae Feko u curnanbnbix moayneid CBY — B cpene AWR.

69. UwucneHHble METOABI TEXHUUYECKON 3JIEKTPOJUHAMUKU: METO/I MOMEHTOB,
METO/]l KOHEUHBIX JIEMEHTOB, METO/I KOHEUHBIX Pa3HOCTEN BO BPEMEHHOI 00J1acTH.

70.  Metonpl nepenaun 1udpoBoit MHGOPMAUMKU IO KaHAIaM PaJHOCBSI3H.
Teopema lllenHona-Xaptiu.

71. TpancuBepoB ¢ mpsiMoit onudpoBkoi curnana. SDR-TexHomorum.

72. DHepreTMueckne W HEIHEPTeTUYECKHUE OOHAPYXKHUTEIHU CUTHAJIOB.
KoppensaunoHHblii 0OHApYKUTENb.

73.  KoppensimoHHBIA U ONTUMATBHBIA TPUEM CUTHAJIOB.

74. CurHanpHas aJITOPUTMUCTHUKA ONTUMAJIBHOTO OOHApPY»KEHUsI CUTHajIa Ha
(doHe anIMTUBHOIO OEI0ro rayCCOBCKOIO IIyMa.

75.  Kpurepuii ontumansHoCcTH baiieca.

76.  IIpaBuio NpUHATHS PEIICHUS O HAJTUYUK WK OTCYTCTBHM CUTHAA.

77. MeTtoa MaKCHUMAJIBHOTO TIPABIAOMIOI00MS B CUCTEMAX PAJHUOCBSI3H.

78. Meronpl pagMOMOHUTOPUHT U PAacClO3HABaHUE MOIYJIUPOBAHHBIX H
MaHUITYJIMPOBAaHHBIX CUTHAJIOB CPEJCTB CBA3U U PaAUOYIIPABIICHU.

79.  CrpykTypHas cxema ONTUMaJIbHOTO OOHAPYKUTEIS 1€TEPMUHUPOBAHHbBIX
Y KBa3WJE€TEPMEHUPOBAHHBIX CUTHAJIOB.

80. AHamu3 NMOMEXOyCTOMYMBOCTU PATUOTEXHUUECKUX YCTPOMNCTB, KpPUBBIC
OOHapy>KEeHHUS.

81. IlomexoycTOMYMBOCTH OOHAPYKUTEIISI CUTHAJIOB.

82. Merto/bl corsiacOBaHHOW (DUIIBTPAIUU.

83. CrnexTpalibHblE XapaKTePUCTUKH MOJE3HOI0 CUTHANA U IIyMa.



84. Kpurepuit oOHapyxenus curHano Heitmana-ITupcona.

85. OnTuMmanpHOE pa3InyeHne CUTHAIOB Ha (hoHE OeIoro IIyma.

86. CrpykTypa ONTUMAIbHOTO pA3NUYUTENS JACTCPMUHUPOBAHHBIX H
KBa3UIETEPMEHUPOBAHHBIX CUTHAJIOB.

87. OnTuManbHOE OIEHHWBAHMS 33JaHHOTO TTapaMeTpa CUTHAIA.

88. CrpykTypa oNnTHMaIbHOTO OIICHUBATETIS.

89. [IloreHnuanpHas TOYHOCTH OLICHUBAHUS [1APAMETPOB CUTHAJIOB.

90. PamgumocrarucTuueckue METO/IbI ONTUMAIIBHOTO OoOHapy>KeHUs
y3KOMOJIOCHBIX curHajgoB Ha ¢one ABII co crnywaiinoit HauvanmbHOU azoil u
AMIUTUTYIOM.

91. PamumocrarucTuueckue METO/IbI ONTUMAIIBHOTO OoOHapy>KeHUs
y3KOMOJ0CHBIX curHaioB Ha ¢oHe ABI'T ¢ Hem3BecTHON HeCyIIel YaCTOTOM.

92. PammoctarucThuecKue METO/IbI ONTUMAJIBbHOIO OoOHapy>KEeHUS
UMITYJIbCHBIX CUTHAJIOB Ha (poHe ABI'TI ¢ HEn3BECTHOM JIUTENBHOCTHIO.

93. Panmmoctatuctuyeckue METOBI ONTUMAIIBHOTO OOHapyXeHUs

Y3KOMOJIOCHBIX curHaioB Ha (pone ABI'ILl ¢ Hen3BeCTHBIMU MOMEHTAMU TOSIBIICHUS U
VCYE3HOBEHHUS CUTHAJA.

94. CurnanpHOE KOgUpOBaHue, I poBbie Buabl Moaysiiun Tuna ASK, FSK,
PSK, ASK/PSK, QPSK, QAM, GMSK, OFDM, ux aHaJIuTHYECKOE OIHCAHUE U
(dhazoBbIe CO3BE3USI.

95. Ilomexu © MNOMEXOYCTOMUMBOCTb. MeTOIbl MOMEXOYCTOHYHMBOIO
KOJMPOBAHMUS.

96. IlpuHIMOBI MOCTPOEHUS KOJUPYIOUMX M JEKOAUPYIOIIHUX YCTPOMCTB.
Huknuueckuit koa. Koasl bapkepa u XammuHra.

97. O06o0O6meHHas cxema HUPpPOBOK 00padOTKH CUTHAJIOB.

98. JluckpeTru3zalds CUTHAJIOB IO YacTOT€ M BpeMeHHU. JuHamuueckoe
KBAaHTOBAHUE CUTHAJIOB O YpoBHIO. Teopema B.A. KorenbHukoBa.

99. Anroputmbl  OBICTPOTO, TMTPSMOTO M OOpaTHOTO  JUCKPETHOTO
CTaIl[MOHAPHOTO U (PMHUTHOTO IIpeoOpazoBaHue Dypbe U UX CBOMCTBA.

100. I[MudpoBoit cHeKTpaTbHO-BPEMEHHON aHalu3 JTUCKPETHBIX CHTHAJIOB.
KencrpanbHblil aHaNU3 CUTHAJIOB.

101. Kirouessie oneparuu L{OC: cBepTka u xoppensuus. KoppensiunoHHbie
XapaKTEPUCTUKU AUCKPETHBIX CITyYailHbIX CUTHAJIOB U UX CTATUCTHYECKHUE OLIEHKHU.

102. BeiiBner-npeobpazoBanue U(POBLIX CUTHAIIOB.

103. TlIpeobpazoBanue ["abopa.

104. TlpeoOpazoBanue Yomiia-Anamapa.

105. TlpeobOpazoBanue Xaapa.

106. IIpeobpazoBanue ['mianOepTa.

107. ®ynknus 1 k03GGUIMEHT KOPPETSIUA CUTHAIOB.

108. PeceMIIMHT U AeHMMAIIUSI 1€CEPTHBIX CUTHAJIOB.

109. Iludposas nepeaucKpeTU3alus CUTHAIIOB.

110. MHOrockopoCTHbI€ HIU(PPOBHIE CUCTEMBI.

111. Amnanoro-uudpoBsie npeodpa3oBaTesid U BHIOOP NapaMeTPOB KOJa.



112. PapmorexHuueckue mapamerpsl ckopocTHbix AILIl peanbHOro
HKBUBAJICHTHOT'O BPEMEHH.

113. [Mudpo-ananoroseie npeoOpa3zoBaTENn U UX XapaKTEPUCTUKH.

114. Metoasl CHHTE3a QJITOPUTMOB U YCTPOMCTB Iu(poBOH 00pabOTKU
CUTHAJIOB.

115. Ctpo0b-ppeitm AUCKpeTU3aLns CUTHAIOB.

116. [udposas GunsTpanus u HUGpPOBbIE GUIBTPHI.

117. Metoapl aHATUTUYECKOTO OMUCAHUS U TUIIBI ITU(PPOBHIX (UIBTPOB.

118. [udpossie KUX-punbTpsi.

119. [udpossie BUX-PpunbTpsl.

120. OmuOKu KBAHTOBAHUS U OKPYTIICHUS.

121. Meropsi pacuera iUPPOBHIX PUIBTPOB.

122. KoaddunueHt nepegaun ¥ HUMIYJIbCHAsS XapaKTEPUCTUKA LHU(PPOBBIX
(GuUIBTPOB.

123. [udposas GuasTpanys BO BpeMEHHON B YaCTOTHOM 00JIacTsIX.

124. Tloctpoenue upoBbIX COTIACOBAHHBIX (DUIBTPOB.

125. AmnanuTUYecKue CUTHAIBI M METOJ KOMITJIEKCHBIX aMIUTUTYI.

126. CrnexTpanbHbIE METOIbI aHAIHM3A TUHEHHBIX U HEJTMHEWHBIX yCTPOMCTB.

127. IudpoBoe MoIenMpoOBaHHE CIyYaWHBIX TPOIECCOB C 3aTaHHOU
TUTOTHOCTBIO BEPOSITHOCTH.

128. Meron kanoHuveckux paznoxenuit B [IOC.

129. IludpoBoe MmoxaenupoBanue ciuendmux cucrem tuna APY u OAITY
METOJIOM UH(OPMALIMOHHOTO MapaMeTpa.

130. OO6paboTka OMHAPHBIX U300PAKEHHIA.

131. Hanpasnenus, pa3BuTHE U 00JACTH MPUMEHEHHS TU(POBOM 00pabOTKH
U300paKEHUH.

132. Metoas! GUAbTpaluy U YIy4IIEHUs U300paKSHHIA.

133. JIBymepHoe nmpeobpazoBanue dypne.

134. ®wunbrparnms n300paKeHU B 4aCTOTHOM 001acTH.

135. Peammzarus anroputmoB [IOC Ha nponeccopax u I[TJIVC.

136. Matpuunsie LIITOC u DSP-cuctemsi.

137. Curnanbnble paguouHTepdeiics! u nudpoBbIe KOHBEPTOPHI.

138. IlporpamMmHoO-anmnaparHbie 151 apXUTEKTYPHO-KOH(PUTYPUPYEMbIE
paIUOTEXHUYECKUE  CUCTEMbl, HMX  XapaKTEepPUCTUKA U  THUIOBBIE  CXEMBI
(GYHKIMOHAIBHON peaau3aluu.

139. AmnmnapaTHble BO3MOXXHOCTU U OTPAHUYEHUS IPOTPaMMHO-ONPEAeIIeMbIX
YCTPOMCTB U UX PAAMOTEXHUYECKUE XaPAKTEPUCTUKH.

140. OcoGennoctu CXEMHO-apXUTEKTYPHOTO MIPOCKTUPOBAHUS
pPaIOTEXHUYECKUX YCTPOUCTB B CPEJI€ BU3yabHO-TPAQHUUECKOTO MPOTrPaMMHUPOBAHHUS
GNU Radio.

141. Tludpoas aIropuTMHUCTHKA MAIIMHHOTO 00YY€HHUS B PAJUOTEXHUKE.

142. TloctpoeHne HEHUPOHHBIX ceTed [UIsi aHaidu3a W Paclno3HABAHUS
paAMOCUTHANIOB,  ayAHM0 W  BHUACOM300paXEHWH B  HHTEIUICKTYaJbHBIX



PaANOTEXHUYECKUX CUCTEMAX.

143. CucremMHO€ TPOTOTUIIMPOBAHHE W aHAIW3 HUQPOBBIX JIBOWHUKOB
PaMOTEXHUYECKUX CUCTEM.

144. Pa3paboTka MHTEPAKTUBHBIX PAIUONPHIIOKEHUN U HHTEP(HEHCOB.

145. TIporpaMMHO-YHCIIEHHBIN SKCIIEPUMEHT U €T0 IUIaHUPOBAHUE.

146. IludpoBoe MoOAETUPOBAHUE PAJAUOTEXHUYECKUX CHUCTEM M YCTPOWCTB:
(GYHKIIMOHATPHOE CUCTEMOTEXHMUYECKOE; aHaJOroBoe, IU(GPOBOE M apXUTEKTYPHO-
CMENIaHHOE CXEMOTEXHUYECKOE; AIEKTPOIMHAMUYECKOE.

147. OcoOGeHHOCTH BU3yalIbHO-TPAPUIECKOTO UMUTAIIMOHHOE MOICIIUPOBAHUE
B IIPOTPaMMHBIX cpeaax tuma Multisim, Simulink, Scicos, LabVIEW.

148. TlpaBuia co3manus anekBatHeix SPICE m HDL wMogmeneit omucanus
PAIMOTEXHUYECKUX YCTPOMCTB U CUCTEM.

149. KubGepduzuueckoe MOJICTUPOBAHUE PAAUOTEXHUUYECKUX CHUCTEM U
yCTpoiicTB. Bocmpon3BouMOCTh U aIeKBaTHOCTH IIU(PPOBBIX MOJIEICH.

150. Craructudeckwe TMOKa3aTeld W KPUTEPUH  BOCIPOU3BOJIUMOCTHU
pe3yNbTaTOB  IPOrPAaMMHO-YHCICHHOTO  MOJETUPOBAHUS  PAAMOTEXHUYECKUX
YCTPOWCTB U CUCTEM.

151. [udpoBoe u pacTpoBoe N300paKeHUE, UX TAPAMETPhI U XapaKTEPUCTUKH.

152. IudpoBoe mpencTaBiIeHHUs] TEIEBU3HOHHOTO M 3BYKOBOTO CHTHAJIOB
MEUACBS3U U UX PAHMOYACTOTHBIE XapaKTCPUCTHKH.

153. PaamnouacToTHbIE JTAAIa30HbI 1udpoBOTO Me€INaBEIIaHU.
dopmupoBanue 1 00padboTka HUPPOBHIX TEIECBU3UOHHBIX PAIUOCUTHAJIOB.

154. Tloctpoenune paauOdJIEKTPOHHBIX CHCTEM M cere  1udpoBoro
TEJICBUICHUSI.

155. TludpoBbie MOAEMBI U ayIHO/BUICO-TPAHCUBEPHI.

156. OcoGennocTy hopMUpPOBaHUS HA3EMHOM CETHU TEIEBU3MOHHOTO BEIIAHUS.

157. [udpoBoe TeIEBU3MOHHOE BEIIaHWE MO CIYTHUKOBBIM, KAaOEIbHBIM M
WHTEPHET-CETSM.

158. Mertoasl MOAYJSAINN, JAEMOIYJISINHM, KOTAPOBAHUS, NEKOIWPOBAHUS M
BOCCTAHOBJICHHSI ayAHO/BUIC0-CUTHAIIOB.

159. Texnonoruu 1uppoBOro HA3EMHOTO M CITyTHUKOBOTO TEIEBUICHU.

160. IudpoBoe TeneBU3MOHHOE BEIIaHWE CTAaHAAPTOB LU(POBOW mepemaun
myiastuMenua DVB: DVB-S, DVB-C, DVB-H, DVB-T.

161. Tlporpeccunsie ctangaptel DVB-T2 u DVB-S2.

162. Konnenmus cranmgapra DVB-T2.

163. Apxutektypa cuctemMbl DVB-T2 u omnucanue ee CTPYKTypHOH CXEMBI
00paboTKH MHPOPMAIIHH.

164. Tludpossie TIOHEPHI, HHTEP(DEICH TIEpeIavn ayauo/BUI€0-CUTHAIIOB.

165. IludpoBbie KOHBEPTOPHI 1 TPAHCIIOHACPHI.

166. Ycunurenu 1U@POBBHIX BUIECOCUTHAIOB, WX THUIIOBBIE CXEMBI U
XapaKTEPUCTHUKHU.

167. Buaeokoaeku U BUACOKOMIIPECCHUS B TEICBUICHUH.

168. Crangaptel mudposoit Buaeokomnpeccun SD, HDTV, UHD, MPEG,



HEVC u AVI/H BbICOKOH U yJIBTPABBICOKON YETKOCTH.

169. Konepsl mudgpoBoro cxaTus.

170. Mynptumiekcopsl. COFDM-aemMoayasiTopsl BUICOCUTHAIIOB.

171. OcHoBHBIC TpeOOBaHWS K CHCTEMaM IIepeaadyd CUTHAJIOB ITM(POBOTO
TEJIEBUICHUS TI0 PaJMOKaHaJIaM.

172. TlpuHuun KOAUPOBAHUS, UCIIPABIISIFOIIETO OIIUOKH.

173. PagmorexHWuYeckHe  METOJOB  TMOBBIIICHUS  YETKOCTH, KadecTBa
[BETONEpeIaun, aOCOTIOTHON U KOHTPACTHON 4yBCTBUTEIILHOCTH U300paKEHUM.

174. IludpoBsie METO/Bl OOHAPYKEHHUsI, PACIIO3HABAHUS W ayTeHTU(UKAIIMU
BUJICO- U PAANOU300paKeHUH.

175. IudpoBass 06paboTka M MOJAECIUPOBAHHE MHOTOMEPHBIX CHUTHAJIOB M
U300paKEHUH.

176. PaguonpuiokeHHs MAIIMHHOTO 3pEHUsl B  Cpele  BU3YaJbHOI'O
nporpammupoBanus LabVIEW.

177. Metoasl U cpeACTBA U3MEPEHUN U JUATHOCTUKH PATUOTEXHUYECKUX U
CUTHAJIBHBIX MTAPaMETPOB IMUPPOBHIX BUIACOIPHUEMHHUKOB.

178. PagmorexHuueckue u PpaguouH(OPMAIIMOHHBIE CHCTEMBI JIOKAIIWH,
HaBuranuu, PTP u POII.

179. PanmosieKTpoHHBIE CHUCTEMBI, YCTPONCTBA W JaTYUKH TEXHUYECKOTO
3pEHUsI.

180. PaagnoBu3mMOHHBIE U HUHPPAONTUYECKUE CHUCTEMBl pPETUCTpAllUU U
00paboTKKN U300paKeHUH.

181. PaamoceHcOopHBIE U PATUOMETPUUECKHE CHUCTEMBI PAJIUOYaCTOTHOMN
ayTeHTU(PUKALIUU U anlapaTHOU TUATHOCTUKH.

182. CucteMbl paITUOMOHUTOPUHTA U TEJIEMETPUU U UX XaPAKTCPUCTUKH.

183. HudopmaimoHHO-U3MEPUTETHHBIC HEWpPOCETEBbIC CUCTEMBI U
TEXHOJIOTUHU yIIpaBieHus U 00paboTKu nH(pOpMaIIIH.

184. CurnanbHas paanoaKyCTHKa, ayJUOBU3yabHBIE CUCTEMBI U TEXHOJIOTUN
(G POBOTO TEICBUICHUS B METPOJIOTUH.

185. CurnanbHas pagnoaKyCTHKa, ayJUOBU3yabHBIE CUCTEMBI U TEXHOJIOTUU
U POBOTO TEICBUCHUS B IPOMBIIUICHHOCTH.

186. CurnanbHas paanoaKyCTHKa, ayJUOBU3yabHBIE CUCTEMBI U TEXHOJIOTUN
U(POBOTO TEIEBUCHUS B MEAUIIMHCKON TUarHOCTHKE.

187. CurnanbHas paguoaKyCTHKa, ayJUOBH3YyaJbHbIE CUCTEMBI U TEXHOJIOTUU
(G pPOBOro TeJIEBUCHUS B KOCMOHABTHUKE.

188. CurnanbHas paanoaKyCTHKa, ayJUOBU3yaJIbHbIE CUCTEMBI U TEXHOJIOTUU
(G POBOro TEJIEBUACHUS B TEOMH(POPMAIIMOHHBIX CUCTEMAaX U PaJH0aCTPOHOMHUH.

189. CurnanbHas paguoaKyCTHKa, ayJUOBU3YyaJbHbIE CUCTEMbI U TEXHOJIOTUU
(G pPOBOro TEJIEBUICHUS B HAYKOEMKHUX OTPACisIX U HaIlPaBJICHUSX.

190. HayyHo-TeXHUYECKUX METOBI MIPOEKTUPOBAHMS, TEXHOJIOTUU
MPOW3BOJICTBA M HCIBITAHUA PAJAUOTEXHUYECKUX CHUCTEM M YCTPOMCTB, BKIIOYAS
ayJTMOBHU3yalIbHBIE CUCTEMBI U TEXHOJIOTUU TEJICBHUICHUSI.



6.3. MeToan4ueckue MaTepuaJibl, onpeaessiloe Npoueaypbl OeHUBAHUS

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

[Ipouenypsl u cpecTBa OLCHUBAHUS SJIEMEHTOB 3HAHUM, YMEHUH U BIAJICHUN
110 JUCHUIUIMHE «PaMOTEXHUKA, B TOM YUCJIE CUCTEMbI U YCTPOWCTBA TEJICBUICHUS

CpeacTBo OleHUBAHUSA
Texymuii KOHTPOJIb TpomexnyTouREI
IIpouenypa KOHTPOJIb
NpoBeAeHUs Beinonnenue Beinonnenue Beinonnenue Brinonnenue
YCTHBIX MIMCBMEHHBIX MIPaKTUYECKUX TECTOBBIX OK3aMeH
3aJaHuN 3aJaHuN 3aJaHul 3aJaHuN
Ilo Ilo Ilo Ilo B cootBercTBUU C
[Ipo1omKUTENEHOCTD
KOHTpOS YCMOTPEHUIO YCMOTPEHHUIO YCMOTPEHUIO YCMOTPEHHIO MPUHSTHIMU
npenojaBaTeliss | IMpenojaBatelsl | MpenojaBaress | mpernojaBaTeis | HOpMaMU BPEMEHU
®opma npoBeIeHUs . [IncemenHsIit [IncemenHsIit IIncemeHnHbII B nuceMmenHoOM
VYeTHbll onpoc
KOHTPOJIS onpoc onpoc OIpoc bopme
Bun nposepounoro VYcrHble ITucemennsle | Ilpaktuueckue | IluceMeHHBIH | DK3aMeHAI[MOHHBII
3a/1aHus BOIPOCHI 3a/laHus 3a/laHus OIpoc ouner
OTBeTHI B OTBeTHI B OTBeTHI B OTBETHI B
®opma oTyeTa YcTHBIE OTBETHI MMUCbMEHHOM MUCbMEHHOU MACbMEHHOM MMACbMEHHOM
dbopme dbopme dhopme dhopme
Pa3marounsriit Her CrnpaBouHas CrnpaBouHas CnpaBouHas CnpaBouHas
MaTepuai JUTEepaTypa JuTepaTypa JUTEepaTypa JUTEpaTypa
7. MeToanueckue YKa3aHusl MJIA OOYYAKINMXCH IO OCBOCHHMIO
AUCIHUIIJINHBI
I[I/ICI_[HHJII/IHa «Pa,HI/IOTeXHI/IKa, B TOM 4YHCJII€E CHCTEMblI H YCTpoﬁCTBa
TCICBUACHUA) NPEAYCMATpUBACT JICKOUKW W IPAKTUYUCCKUC 3aHATHA. Ycnemnoe
HN3Y4YCHUC JUCHUIIIINHBI Tpe6yeT ITOCCIICHUA HGKHI/Ifl, aKTUBHOM pa6OTI>I Ha
MNPaKTHYCCKUX  3aHATHX, BBIITOJIHEHU S yqe6HI>IX 3aJaHui npenogaBaTciii,

O3HAKOMJIEHUSI C OCHOBHOM M JOTIOJIHUTEJIBHOW JINTEPATYPOU.

B xozxe nekuuii npenopaBarens U3JIaracT M pa3bsCHIET OCHOBHBIE, HanOoJee
CJIO’KHBIEC TIOHATUS TEMBI, 4 TAKKE CBA3AHHBIE C HEM TEOPETUYECKUE U MPAKTUUECKHE
npoOiemMbl, JAaeT PEKOMEHJAlMUu Ha MPAaKTUYECKOe 3aHATHE W YKa3aHWus Ha
CaMOCTOATENbHYI0 PaboTy.

[Ipyn MOAroTOBKE K JIEKIIMOHHBIM 3aHATHSAM aclUpaHTaM HEOOXOAUMO: IMepes
OUYepeHOM JIEKIMEeH HEeO0OXOJUMO MPOCMOTPETh KOHCHEKT MaTepualia mpeablaylei
nexuuu. [lpm 3aTpynHeHUsSX B BOCHPUATHM MaTepuana ciexyer oOpaTHTbCS K
OCHOBHBIM JIUTEpAaTypHbIM HMcTOYHUKaM. Eciu pa3oOparbcs B Marepualie OniTh He
yaajgoch, TO oOpaTutrech K JeKkTopy (mo rpaduky ero KOHCYJbTallMid) WIH K
IPENOIABATEIO HA MPAKTUYECKUX 3aAHITHUAX.

[IpakTHueckue 3aHATHS 3aBEpLIAIOT U3yUEeHHE HanboJjee BaXKHbIX TEM YUeOHOH
JucuuIUiMHbl. OHM CiIy’KaT Ui 3aKpeIuIeHHsT M3yYEHHOIO MaTepuala, Pa3BHTHS
YMEHUH U HAaBBIKOB MOJATOTOBKH JI0KJIaI0B, COOOUIEHUH, TPUOOPETEHHS ONBITA YCTHBIX
nyOJMYHBIX BBICTYIUICHUH, BEIEHUSI JUCKYCCUH, AapryMEHTAllMKM W  3allUThl
BBIJIBUTAEMBIX TIOJIOKEHHM, a TaKKe JUIsi KOHTPOJIA MPENoAaBaTelieM CTENEHU
MOATOTOBJIEHHOCTH aCIIUPAHTOB MO U3y4aeMOM TUCIHUILIINHE.

IIpy NOArOTOBKE K MPAKTUYECKOMY 3aHSTHIO ACIIUPAHTHI UMEIOT BO3MOKHOCTh



BOCII0JIB30BAThCS KOHCYJIbTALMAMU IIPENOJaBaTEIs.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATUSM aclHpaHTaM HEOOXOAUMO:

IPUHOCUTh C COOOM PEKOMEHIOBAHHYIO IIPENOAABAaTENIEM JINTEPATYpPy K
KOHKPETHOMY 3aHATHIO;

JI0 OYEPETHOIO NPAKTUYECKOTO 3aHATHS 110 PEKOMEHAOBAHHBIM JINTEPATYPHBIM
UCTOYHUKAaM MpopaboTaTh TEOPETUYECKUN MaTepual, COOTBETCTBYIOLIEH TEMBI
3aHATHUSA,

B HAa4aJIe 3aHATUH 33/1aTh IPEIIOAABATEN0 BOIIPOCHI I10 MAaTEpUaILy, BbI3BABILIEMY
3aTpy/HEHMS B €ro NOHMMAHMM W OCBOCHHUU IPH PEIICHMM 33]ad, 3aJaHHBIX UL
CaMOCTOATEIILHOTO PEILICHNUS;

B XOJI¢ CEMUHApa J1aBaThb KOHKPETHBIE, YETKUE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATUM JOBOJMUTH KAXKIAYI0 3a4ady [0 OKOHYATEIBbHOIO peLIeHNs,
JEMOHCTPUPOBATh MOHMMAHUE NPOBEACHHBIX pacyeToB (aHAJIU30B, CUTyaluil), B
cllydae 3aTpyJHEHHUI 00pamarbes K MPEenoJaBaTeo.

AcnipaHTaM, IPOIYCTUBIIUM 3aHATHUS (HE3aBUCUMO OT MPUYMH), HE UMEIOLIUE
MIACBbMEHHOIO PEIICHUS 3a/1a4 I HE MOATOTOBUBIINECS K JAHHOMY IIPAKTHUYECKOMY
3aHATUIO, PEKOMEHIYETCs HE II03)KE 4YeM B 2-HENCNIbHBIM CPOK SBUTbCA Ha
KOHCYJIBTALIMIO K NPENOJABATENI0 U OTUATATHCS 10 TEME, U3y4YaBIICKHCS HA 3aHITHU.
AcCNHpaHThl, HE OTYUTABIIHECS 110 KAKI0M HE MPOPaOOTAHHOW UMH HA 3aHITHUSX TEME
K Hadajy 5K3aMEHAlMOHHOW CECCUM HE JIOIYCKAIOTCA K DK3aMEHY.

8. PecypcHoe o0ecnieuyenune Qv CIATITHHBI

8.1. OcHOBHAa M JONOJIHUTEIbLHAA YUeOHAS JJUTEPaTypa, He00X0AUMAS 11
OCBOCHMS TUCIUILINHBI

a) OCHOBHAS JINTEPATypa:

1. butiokoB B.K. CxemMoTexHHKA 2JIEKTPOHHBIX YCTPOHCTB: yueOHOE mmocooue /
A. Il. Tennsaxos, B.K. butiokoB. — M.: PTY MHUPDA, 2021. — 186 c.

2. Koanrun 1O.A. IudpoBoe paamoBeniaHue: CUCTEMBl M TEXHOJIOTUU /
FO.A. KoBanrun. M.: I'opstuas nuans — Tenexom, 2021. — 580 c.
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8.2. Pecypchl MH(OPMALMOHHO-TEJIEKOMMYHUKANIMOHHON ceTu UHTEpHeT,
HeoO0XoAMMbIe JIJIS OCBOEHHS T CHUTLTHHBI

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

Hayuno-texaunueckas o6ubnuorexa PTY MUPDA

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

OnextpoHHo-6ubmoTeuynas cuctemsl (ObC) U3narenscTBa «Jlanby

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

Poccuiickas rocynapcTBeHHast OnoiaroTeka

8.3. UndopmauuoHHbIe TEXHOJOTHH, HCIOIb3yEeMbIE MPU OCYIIECTBICHUH
00pa30BaTEeNBHOTO MpoIlecca MO AWCHUIUIMHE, BKIIOYas IMepeueHb MPOrpaMMHOTO
oOecrniedeHns ¥ MHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM:

— makeT opucHbIX nporpamm Microsoft Office;

— MaKeT 3JIeKTpoauHaMu4eckoro mozaenuposanus Altair FEKO;

— MHTETpHpOBaHHas Iuiargopma pa3pabOTKH, aHAIM3a M MOJACTUPOBAHUS
BY/CBY-ycrpoiicte AWR Design Environment;

— MHTETpHpOBaHHas IuIaTgopma pa3pabOTKH, aHAIM3a M MOJACTUPOBAHUS
anekTpoHHBIX cxeM NI Multisim;

— TporpaMMHasi cpela JUis pa3pabOTKH BHPTYaIbHBIX WH(POPMAIMOHHO-
U3MEpUTENBHBIX cucTeM mpudopo LabVIEW;

— TIAKeT MPUKJIAJHBIX TPOTPaMM MHKEHEPHO-HAYYHBIX PACYETOB M YUCICHHOTO
MojenupoBanus Scilab;

— TIaKeT POrPaMMHO-aPXUTEKTYPHOTO BU3YaJIbHOTO-TpaUIecKoro
npoekTrpoBanus SDR-cucrem GNU Radio;

— WHTEPAKTUBHOE PAIUONPIIOKEHNN pagunomoruTopuara SDRSharp.


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

8.4. MarepuajbHO-TeXHHYecKasa 0a3a, HEOOXOoAUMAs ISl OCYIIECTBICHHS
00pa30BaTENHHOTO MPOLIecca MO AUCIUILITNHE

— yueOHas ayAUTOPUS;

— yueOHO-Hay4yHbIe J1abopaTopuu Kadeapbl PaJUOBOIHOBBIX IPOIECCOB U
TeXHONOTHH WMHCTUTYyTa paaMOd’NIEeKTPOHUKH H WHMOpMaTuku: «PagunoBOTHOBBIX
TEXHOJOTHI», «Pa3paboTku u skcruryaTanuu POCy», «PanInoBOITHOBBIX MPOIECCOB U
monynei CBUY», «CurHampHOW pagnoaKyCTUKH, ayJHOBH3YaJbHBIX CHCTEM U
TexXHoJIoTHi», «PannoMonuTopunra u tenemerpun», ¥ HL[ « TESLAYy.



