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1. esapb 1 32124 0CBOCHUA AMCHUIIMHBI (MOAYJIs1)

Lenbo ocBoeHust AUCHMIIMHBI ABJSIETCSA IOATOTOBKA CTYJEHTOB 110 TEOPETHUYECKUM
OCHOBaM, MPUHLUIIAM IIOCTPOEHHUS, NPAKTUYECKOMY IPOEKTHUPOBAHMUIO TPAKTOB IMpUEMA H
aHanoro-undpoBoil 00pabOTKK CUTHAIOB PAAMOTEXHUYECKUX CHCTEM Pa3IMYHOr0 Ha3HAYCHHUS.

K ocHOBHBIM 3a1a4aM IMCHUIIMHBI OTHOCUTCS U3Yy4Y€EHHUE:

— Pa3HOBUIHOCTEH CTPYKTYPHBIX CXEM IIPUEMHUKOB, 00JacTel X NPUMEHEHMUS,
IPEUMYIIECTB U HEIOCTATKOB;

—anemMeHToB 1 y310B YIIOC;

— aBTOMaTH4eCcKux perynaupoBok B YIIOC;

— 0co0eHHOCTeH MOCTPOCHUS yCTPOUCTB preMa nH(popManuu, nepegaBaeMoit B nudpoBoit
hopme;

— 0COOEHHOCTEH YCTPOUCTB IMpHUEMa IIYMOMOJO0HBIX CUTHAJIOB;

— TEOpUs U TEXHHKA U3MEPEHMUI TeXHNYeCKUX XapakTepucTuk YIIOC.

W3yueHue quCHUIUIMHBI HAIIPaBJIE€HO Ha MOJATOTOBKY CIIELUAIMCTOB, CIIOCOOHBIX peliaTh
npoOJieMbl, BO3HUKAIOIIUE IPH OKCILTyaTallud W3AENUN DJIEKTPOHHOW TEXHUKH C YYETOM
o0mactu, THUMOB © 33a4ad TNPO(PECCHOHANILHON  JEITENFHOCTH B  COOTBETCTBHH C
npodecCHOHAIbHBIMU CTaHIAPTAMU:

— 06.005 «CrenuamucT TO OHKCILUTyaTalldd PaJUOIIEKTPOHHBIX CPEACTB (MHIKEHEP-
AJIEKTPOHUK)», YTBEPKACHHBIM MNpHUKa3oM MuHUCTEpCTBA TpPyAa U COLMAIBHOM 3alUThI
Poccuiickoit ®enepanu ot 31 mrons 2019 roma N 5401 (3apeructpupoBan B Muntocre PO 28
aBrycra 2019 rona, perucrpanuonssiii N 55756).

— 40.058 «UHxkeHep - TEXHOJOr MO MNPOM3BOJCTBY H3ACIUNA MHUKPOIIEKTPOHUKU»,
YTBEP)KIAEHHBIM IpuKa3oM MuUHHCTEpPCTBA Tpyda M COLUANBbHOM 3amuTel Pocculickoin
®enepannn ot 03.07.2019 r. Ne 480u (3apeructpupoBan Muntocrom Poccum 29.07.2019 r. Ne
55439).

2. Mecto nucuuniannbl (MoayJsi) B crpykrype OIIOII BO
JucuuniauHa BKJIIOYEHAa B BapuatuBHyro dacth bl1.B.02 yuebHoro mnmana 1o
HanpasieHuto noarorosku BO 11.04.01 Panuorexnuka mnpoduib: «HHTErpupoBaHHbIE
CHCTEMbI 0€30IIaCHOCTH C pacHpeeIeHHON apXUTEKTYPOM».
IIpu ocBOEHMM AUCHUIIMHBI 00YYArOIIUIICS CMOXKET YaCTUYHO ITPOJEMOH CTPUPOBATh

cienyrone o0o01eHHbIe TpyaoBbie GyHKIUU (OTD):

—JKcmyaTauus paguodieKTPOHHON annmapaTypsl (mpodeccuoHaIBHBIN CTaHAApT
06.005 «CrnenpanucTt Mo 3KCIUTyaTallud PaguodJICKTPOHHBIX CPEACTB (MHKEHEP-IJIEKTPOHHK)»,
kox B, ypoBens kBanuukanuu - 6);

— Pa3paboTka eIMHHMYHBIX TEXHOJOIMYECKHUX IMPOLECCOB M PeKOMEHJauui 1o
YCTPAaHEHHI0 M MpeAyNpexIeHu0 Opaka B NPOM3BOACTBE H3JeJUHl MHKPO3JIEKTPOHHKH
(mpodeccuonanpubiii crannapt 40.058 «HxeHep - TEXHOJOr MO IPOU3BOJACTBY H3JEIUN
MHUKPO3JIEKTPOHUKHY, KO B, ypoBeHb KBamubukamnuu - 6).

Mertoabl U CpeacTBa, UCHOJIb3yEMbIE MTPU U3YUEHUHU JAMCLMILUIMHBI «Y CTPOMCTBA IpUeMa
U 00pabOTKM CHTHAJOB» HMMEIOT KaK CaMOCTOATENIbHOE 3HAUYECHHE, TaK M HCIOJB3YIOTCS B
napajuieabHO U3yYaeMbIX U CUUILINHAX.

JucnunnuHa OasupyeTcs Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYAEHTAMHU IPHU
n3ydeHuu auciuiuine: OCHOBBI TEOPHH 1Ierneil; DnekTponnka; [Ipuem u 00paboTka CUTHAIIOB.

3. TpebGoBanus K pe3ybTaTaM 0CBOEHUS AUCUMIIIMHbBI (MO1YJISA)

IIpouecc u3ydeHue TUCHUITIMHBI HAIIPaBiIeH Ha (GOPMUPOBAHHUE HJIEMEHTOB CIETYIOIINX
komrneTeHud B cootBeTcTBUM ¢ OI'OC BO u OIIOII BO no naHHOMY HaIpaBJICHHUIO
HOJrOTOBKHU:

a) oomenpodeccuonanbubix komnerenuni (OIIK):

— croco0eH mpuobpeTaTh U MCHOIb30BaTh HOBYIO MH(OpPMalKIO B CBOEH MpeaIMETHON o0nacTy,
npe/iarath HOBbIC WU M TIOAXO/IbI K PEIICHNIO HHXKeHepHbIX 3a1a4 (OT1K-3).



B PE3YIbTATC U3YUCHUA NUCHHUIIIMHBI CTYACHT DOJDKCH!
3HATb: IMPUHOUIIBI IMOCTPOCHHUA JIOKAJIBbHBIX H ri1I00aJbHBIX KOMITBIO TCPHBIX CCTCfI,

OCHOBBI ~ VHTEpHET-TEXHOJOTHiA,  TUIOBBIC  MPOLEAYPhl  NPUMEHEHHS  MPOOJIEMHO-
OPUECHTHPOBAHHBIX MPHUKJIATHBIX MPOrPAMMHBIX CPEICTB B JUCIMILIMHAX MPO(HECCHOHAIBLHOrO
IIUKJIA ¥ TPO(ECCHOHAIBLHOM cdepe NeATEIbHOCTH.

yMeThb: MCIOJb30BaTh COBPEMEHHbIC MH()OPMAIIMOHHBIE U KOMIIBIOTEPHBIC TEXHOJIOTHH,
CpencTBa KOMMYHHUKAIMI, CHOCOOCTBYIOIIME TIOBBIMICHHIO 3()QPEKTUBHOCTH HAy4yHOH U
00pa3oBaTenbHOM chep MesITeIbHOCTH.

BJIaJleTh: METOJaMU MAaTEeMAaTUYECKOTO MOJEIMPOBAHUS PATUOTEXHUUYECKUX YCTPOMCTB
U CHCTEM, TEXHOJIOTHYECKUX TPOIECCOB C MCIOJB30BAaHUEM COBPEMEHHBIX WH(OpPMAIMOHHBIX
TEXHOJIOTHH.

4. Coaep:xaHue U CTPYKTYPa TUCHUILINHBI (MOTYJIs)
B Tabmuie 1 mpuBOAMTCS ONMUCAHKUE COJCPKAHUS ITUCIHMILINHBI, CTPYKTYPHUPOBAHHOE TIO
paszienaM, C yKa3aHHEM [0 KaXJOMYy pasaeny (GOpMbl TEKYIIEro KOHTPOJS: BBIMOJIHEHUE
nabopatopHbix pador (JIP), komnoksuym (K), Tectupoanue (T).

Tabmuua 1
HaunmeHoBaHnue Conep:xanue pa3aena/ TeMbl Kona ®opma
pasnaena KOHTPOJIUP | TeKyIIero
yemou KOHTPOJIA
KOMIIeTEeHI|
UM (Wi ee
4acTH)
1 | Bseoenue. Conepxanue, y4eOHOH paboueii | OIIK-3 K, T, JIP
Ilapamemprul u | mnporpammel o nucuuimae YIIOC.
xapaxmepucmuxy | Meronnyeckue PEKOMEHJAIUH.
VIIOC. Pexomennyemas yuebHast muTepartypa.
Cmpykmyphvie CTIpyKTypHBIE CXEMBI PaJMOKAHAJIOB.
cxemol VIIOC. | Mecto u (QyHKUMH TNpUEMHHUKOB B
Yacmommnvle paauokananax. Knaccuduxamus PIIpV.
Gurempoi u | Paguocurnarsi, paauonoMexu u
6X0O0HblE Yenu. ANEKTPUUECKUE IIYMbI (aHATUTHYECKOE,
BpEMEHHOE U CIEKTpaJbHOE

IIPEJCTaBICHUE CUTHAJIOB U [TIOMEX).
Crpyktyphble cxemsl PIIpV: npsamoro
yCUJIEHUS, IPSIMOr0 IIpeoOpa3oBaHuUs,

CyIepreTepOIUHHOTO. O6paboTka
pazvoCUTHAJIOB B NpUEMHUKAX.
OcHOBHBIE AIIEKTPUUECKHE
XapaKTEepUCTUKHU PIIpV:

4yBCTBUTEJIbHOCTh U U30UPATEIBbHOCTD.
CxeMmbl, XapaKTEpUCTUKU U (pU3HYECcKast
peanu3alus  YacTOTHBIX  (PUIIBTPOB,




IMPUMCHACMBIX B HpI/IéMHI/IKaX B

PAa3IMIHBIX Juaria3oHax 4acCToOT.
SHGKTpI/I‘-IGCKI/IG OKBHUBAJICHTHBIC CXCMbI
u XapaKTCPUCTUKU AHTCHH.

Hasnauenue, dJeKTpu4ecKHe CXEMBblI U
XapaKTePUCTUKH  BXOAHBIX  IIemeit
(momoca, yactoTtHas M30MPATENbHOCTD,
ko3 uLMeHT nepeaavu, KodPpHUIHEHT
nryma). Micka)xeHHst CHTHAJIOB BO
BXOJHBIX IETISX.

Jlemexmopui
AMAIUMYOHO-
MOOYIUPOBAHHBIX
CUCHATIO8.
Aemomamuueckue
u pyuHbie
pe2yuposKu 8

VIIOC.

Hasnauenue, cxeMbl 1 XapaKTepUCTUKH
yCUJIATEIEN paarovYacToOThI
(koapdunment YCUJICHUS,

YCTONYMBOCTD, KO3)PUIMEHT LITyMa).
JIuHeliHble HCKaXXEHUs CUTHAIOB U
HenHeHbIe d(PdexThl (010KupOBaHUE,

nepekpeécTHas MOJYJIALUSA,
MHTEPMOYJISIIHS, BTOpHYHAS
MOJTYJISILIHS ) B YCUJIATEIISIX

panguodactotsl. HazHauenue, npuHumn
JEICTBUSA, CXEMBl U XapaKTEPUCTUKH

npeoOpazoBaTenei 4acTOTHI
(aMmIIUTYTHO-4aCTOTHAS
XapaKTepHUCTUKA, JOTIOJIHUTENIbHBIE

KaHajibl INpuéma, 4YacTOThl HUX U
Ko3(puuueHTsl  nepenauu). Bsidop
IIPOMEXYTOYHOM  4acToThl. JIBOMHOE
npeoOpa3zoBaHue 4acTOThl. TpedoBaHuUs
K aMIUINTyJe HaIpsDKEHUS u
CTa0MJIBHOCTH  YacTOThl TIeTepOJUHA.
ConpsbkeHue  pe30HAHCHBIX — 4YacTOT

rerepoauHa u IpeceneKTopa.
KomOunannonssle,

MHTEp(EPEHIIIOHHBIE u
MHTEPMOYJIALIUOHHbBIE MCKaKEHHS
CUTHAJIOB B npeoOpazoBaTessx
YacTOTBHI. Hasnauenue, CXEMBI,
XapaKTePUCTUKH ycuImTenen
MPOMEKYTOYHON Y4acTOTHI
(k03 dUIIMEHT yCUIICHHS, aMIUTUTYAHO-
YaCTOTHbBIE u aAMIUTUTYTHbIE
XapaKTEePUCTUKH). Hckaxenus
CHTHAJIOB B YCUITUTEISX
MPOMEXKYTOYHOM yacToThl. HasHauenue,
CXEMBI, TPUHIHAI NCUCTBHS,
XapaKTepPUCTUKH aAMIUTATYTHBIX

JIeTeKTOpoB (KodpduimeHT nepenaymu,
JNETeKTOPHAs U aMIUIMTYAHO-9aCTOTHAS
XapaKTEPUCTUKHU). JIuneitnele u
HEJTMH e HBIC MCKAKCHHSI CUTHAJIOB B
aAMIUTUTYTHBIX AeTeKTopax. CXembl u
XapaKTePUCTUKH UMITYJTbCHBIX "

OIIK-3

K, T, JIP




ITUKOBBIX JIETEKTOPOB. Cxemsl,
NPUHIUI  JACHCTBUSA, KOI(DDUIIHEHTHI
nepenavm, JeTEKTOPHBIE

XapaKTEPUCTUKHU (Pa30BBIX U YACTOTHBIX
JIETEKTOPOB M HCKAXEHHSI CHUTHAJIOB B
HUX. llpuHUIMN [OEWCTBUSA, CXEMbI U
XapaKTEePUCTUKHU PYYHBIX u
aBTOMAaTHUYECKUX PEryupoBok B PIIpV:

4acTOThl  (HACTPOMKM HAa  4YacTOTy
CHUTHaJNa), yCWJIEHHUS H  TOJOCHI,
HO)ICTpOﬁKPI HaCTOTHI rerépoaunHa.

Bmusnaue PETYIMPOBOK HA MCKAKCHUA
CUI'HAaJIOB B HpI/IéMHI/IKaX.

Lugposvie  6uobL
MOOYIAY UL,
Kananvnoe
KOOuposaHtue.
Brusnue nunevnvix
u HeJIUHEeIHbIX
UCKajiceHul Ha
Kayecmeo
nepeoaiu
yugpposwvix
CUSHATIO8.
Koppexyusa
nepeoamouHbix
xapaxmepucmux

mpaxkma.

PazHoBuaHOCTH MOTYJISIITIH,
pUMEHsIeMbIe B Y3KOIMOJIOCHBIX,
HIPOKOITOIOCHBIX u
CBEPXIIHPOKOIOJIOCHBIX CHCTeMax
11 poBoit CBSI3H. AmMmmmTyHas,
dazoBas, dYacTOTHasT  MaHUMYJIALUS
(ASK, PSK, FSK), nuddepenunanpuas
dazoBas MaHHUITYJISIIIS (DPSK),
MonyJsiust 6e3 paspsiBa ¢asel (CPM),
KBaJpaTypHas aMILTUTYTHAs
MOAYJIALIUS (QAM), OFDM-
MO JISIHS, BpPEMSUMITYJIbCHAS
monynsiiusi. KanampHOe KOIMpOBaHHE.
ConocraBneHre BIUSHUS I[IYMOB B
KaHaJe  TepeJadyd  Ha  KadecTBO
nepeaBaeMoro CHrHaJla B aHaJIOT OBBIX
U UPPOBBIX cucTeMax. OIUHOYHBIC U
IPYyNIOBbIE OMMUOKU. THIBI 3alIUTHI OT

omOOK. YMEHbIIIEHHE KOIMYeCTBa
OMOOK J00aBl€HUEM H30BITOUHOCTH.
Teopema  Illemnona.  IIpomycknas
CIIOCOOHOCTh KaHaJa CBSI3H.
CBepxTouHOE KOJIMPOBaHUE.
CkpemOiinpoBaHue. Creruguka
BIMSIHUSL ~ WCKQOKEHUH  aMIUTUTYHO-

yactotHOH (AUX) u ¢a3o-4acToTHOMI
(PUX) xapakTepHUCTUK KaHaja CBSA3H B
nU(ppPOBBIX CHCTEMax Ha KayecTBO
nepenayn. OleHKAa HCKaXEHUH B
KaHaje nepenauyd. TpaHcBepcallbHBIE,
PEKypCUBHBIE KOPPEKTOpHI. Pa3nenenue
CHMBOJIOB. JlomycTuMble  YpPOBHHU
OU(PPOBBIX CUTHAJIOB JUISL PAa3IHMYHBIX
BUJIOB MOIYJISIIIHA. METOIBI H3MEPEeHUs

HEJIMHEeHHOCTH peodpa3oBaHus:
U3MEpPEHHE HHTEPMOLYIALUU
(AByX4acTOTHBIH  METOA, METOJ C
HCIIO0JIb30BAHUEM IOJIOC nryma),

METO/Ibl UCCIICOBAHUS HEJIMHEHHOCTHU C

OIIK-3
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HCITIOJIb30BAHUEM

CUT'HAJIOB.

CBCPXIINPOKOITOJIOCHBIX

TCCTOBBIX

Crpykrypa IucMIUIHHBI (MOYJIA)
Tabmuna 2. Obuas Tpy10eMKOCTb JUCLUIUIMHBI cOCTaBIIsieT 3 3aueTHbIX enuHul (108 yaca).

Bupa padorsl TpyaoeMKoCTb, 4achl
1 cemectp Bcero

OO6murast Tpy10eMKOCTH (B Yacax) 108 108
KonrakThas padora (B yacax): 34 34
Jlexyuonnsvie 3anamus (J1) 17 17
Jlabopamopnvie 3ausamus (J13) 17 17
CamocTosiTesibHast padoTa (B yacax): 74 74
Kypcosas pa6ota (KP)/ Kypcosoii mpoekt (KIT)
CaMocTOosTENbHOE U3yUEHUE Pa3/IeIOB/TEM 65 65
IToaroroBKa U MPOX0AKACHUAE MPOMEKYTOUHOM 9 9
aTTecTanuu
Bua npomeskyTouHoii aTTecTanuu 3ayer

Taomuua 3. JIeKinoHHbIE 3aHATHS

Ne n/m

Tema

Beenenue. [Tapamerpsl u xapaktepuctuku YIIOC.

Crpyktypublie cxembl YIIOC. YacToTHble QUIBTPHI M BXOAHBIE LIETIH.

,Z[CTGKTOpBI AMIINIMTYAHO-MOAYJIMPOBAHHBIX CUT'HAJIOB.

ABTOMaTH4eckue u pyunbie peryiaupoBku B YIIOC.

Hudpossie Buab Moaynauuu. KanansHoe KoqupoBaHue.

o g B W e

BnusiHue nuHeNHbIX U HETMHEHHBIX HCKa)KEHUI Ha KaueCcTBO Nepeaadn qupoBbIX
curHanoB. Koppekuus nepejaTouyHbIX XapaKTEPUCTUK TPAKTA.

Ta6numa 4. JlabopaTopHbIe 3aHATHS

Ne n/m

Tema

1 HccnenoBanue npeodpa3oBaresis 4aCTOThI

®a3oBas aBTONOACTPONKA YaCTOTEI

2.
3 NccnenoBanue aBTOMaTH4ECKON PETYJIMPOBKU YCUIICHUS
4 HccnenoBanne BXOIHOU LN
5 HccnenoBanue 4aCTOTHOTO AETEKTOpa
6 HccnenoBanue aMIUIMTYJHOTO IETEKTOPA
Tabmuma 5. CaMOCTOSITEIbHOE M3YYCHHE Pa3/IeliOB TUCIUTIINHBI
Ne m/m Bonpocsl, BBIHOCHMBIE HA CAMOCTOSITE/IbHOE U3YYCHHUE

1. | [Napametps! u xapakrepuctuku ¥YIIOC. CrpykrypHsbie cxembl YIIOC. HacToTHble

(GWIBTPBI U BXOIHBIE LIETIH.

2. | Yeunurenu paguodactotsl; [IpeodpazoBareny 4acTOTH;

Yeunurenu npoMexyTO4HON 4acTOTHI. J{eTEKTOphI AMIUIATYIHO-MOLYJINPOBAHHBIX




CUTHaJIOB; ABTOMaTHuYeCKHEe U pyuHble peryanpoBku B YIIOC.

3. | Hudpossie Bunmel moxpymsauuu. KanampHOe KoaWpoBaHWe. BimsiHue IHMHEHHBIX
UCKa)KeHUH U HeTMHENHBIX HCKaXXeHUH Ha KauecTBO Mepeiauu UG POBBIX CUTHAJIOB.
Koppeknus nepenaTouHbIX XapaKTepUCTUK TPAKTA.

5. OueHOYHBbIE MATEPHAJIBI VISl TEKYIIEro H PY0esKHOr0 KOHTPOJIsI YCIIeBAeMOCTH H
NMPOME:KYTOYHOH aTTecTalun
Konnokeuym
B cemectpe nmpoBonATCsS TpU KOJUIOKBHYMa, KOTOPBIE OI[EHUBAIOTCS MO 8 OaIoB

KK JIbI.
Bonpocel, BBIHOCHMBbIE HA KOJLJIOKBHYM
(konmponupyemoie komnemenyuu — OITK-3)
Ilepewtit Kon10K6UYM

CTpyKTypHBIE CXE€Mbl paJMOKaHAIOB. MecTo U (PYHKIUMHU NPUEMHHUKOB B pPaJUOKAHANIAX.
Knaccupukanus  PIlpY. Panumocurnansl, paavonoMexd U DJIEKTPUUECKUE  IIYMBI
(aHamuTHUECKOE, BPEMEHHOE M CIEKTpallbHOE TMPEACTAaBIEHUE CUTHAJIOB M  IOMEX).
Crpyktypubie  cxembl  PIIpY: mpsmoro  ycuneHus, TOpsMOro  npeoOpa3oBaHUA,
cyneprerepoauHHoro. O6paboTka paavoCHTHAJIOB B MpHEMHUKaX. OCHOBHBIE 3JEKTPHUECKHE
xapaktepuctuku PIlpV: uyBcTBUTENBPHOCTH M M30MpATENbHOCTh. CXEMBI, XapaKTEPUCTUKU H
¢u3nyeckas peanus3alsl YaCTOTHBIX (PUIBTPOB, NPUMEHSEMBIX B NPUEMHUKAX B pa3IMYHBIX
JMana3oHaxX 4YacToT. OJEKTPUYECKHE SKBUBAJCHTHBIE CXEMbl U XapaKTEPUCTUKU aHTEHH.
Ha3nauenue, sneKkTpuuecKue CXeMbl M XapaKTEpPUCTUKU BXOAHBIX Ilemei (Tojoca, 4acTOTHAs
n30UpaTeNbHOCTh, KOAQPHUIIMEHT nepeaavr, KodIPPUIMeHT 1ryma). MckakeHHus: CUTHAJIOB BO
BXOJHBIX IETIfX.
Bmopoii konnokeuym
Ha3nauenue, cxeMbl U XapaKTEpUCTUKH YCHJIUTENEH paguodacToThl (KO3(PPUIHUEHT YCUICHHUS,
YCTOWYHBOCTD, KO3 (hpumreHT nryma). JINHEHHbIC HCKa)KEHUSI CUTHAJIOB M HEJTMHEHHbIE 3P ()EKThI
(61oxkupoBaHMe, TepeKpEcTHAs MOIYJSALUs, WHTEPMOINYISLHS, BTOpPUYHAS MOIYJALUs) B
YCUIUTENAX paguodacToThl. HasHaueHWe, NPUHIMN JAEHCTBUS, CXEMBI U XapaKTepUCTUKU
npeoOpa3zoBaTesneld 4acTOThl (aMIJIMTYAHO-4aCTOTHAs XapaKTEPUCTUKA, JOIMOJHUTEIbHbIE
KaHaJjbl IpréMa, 4acTOThl UX U KO3 duLMeHTs! nepenayu). Beioop mpoMexyTO4YHOI 4acTOTHI.
JIBoitHOe TIpeoOpa3oBaHUE YaCTOTHI. TpeOOBaHMSA K aMIUTUTYJI€ HANPSHKEHUS U CTAaOMIBHOCTH
4acToThl reTeponnHa. CONpspKEHHE PE30HAHCHBIX YacTOT TIETEpOoJMHAa M IPECcesIeKTopa.
KoMOuHannonueie, UHTEPPEPEHLIMOHHbIE U HHTEPMOIYJIALMOHHBIE HCKAXEHUS CUTHAJIOB B
npeoOpa3zoBaTendax  4yacTtoTbl.  Has3HaueHue,  cXeMbl, XapakTEPUCTUKU  yCHUIMTENIEH
IPOMEKYTOYHONW 4acTOThl (KOA(P(UIUMEHT yCUIICHHS, aMIUIUTYIHO-4aCTOTHBIE U aMILTUTYIHbIE
XapaKTepUCTUKH). VICKa)KeHUs CUTHAJIOB B YCUJIMTENAX IPOMEXYTOUHOM yacToThl. HazHauenue,
CXEMBbl, NPUHIUN ACUCTBHS, XapaKTEPUCTUKU aMIUIMTYAHBIX JAETEKTOPOB (K03 duiueHT
nepenayu, 1eTeKTOpHas U aMIUTUTYAHO-4aCTOTHAs XapaKTepUCTHKHU). JInHelHbIe U HeTMHEeUHbIe
MCKQ)KEHUS CUTHAJIOB B aMIUIUTYIHBIX JeTeKTopaX. CXeMbl U XapaKTepUCTUKH UMITYJIbCHBIX U
IUKOBBIX AeTeKTOpoB. CXeMbl, NPUHIUI IEHCTBUS, KO3(Q(UIMEHTH! Nepenayuu, AETEKTOPHbIE
XapaKTepUCTUKU (ha30BbIX M YACTOTHBIX JETEKTOPOB M MCKaXKEHHS CUTHAJIOB B HUX. [IpuHuum
JNEUCTBUSI, CXEMbl M XapaKTePUCTUKH PYYHBIX M aBTOMAaTHYECKHX peryiaupoBok B PllpV:
4acTOThl (HACTPOMKM Ha YAacTOTy CUTHala), YCHUJIEHHS M TOJIOCHI, MOJICTPOMKH YacTOTHI
rerepoJuHa. BiusHue perynmmpoBok Ha UCKa)KEHHsI CUTHAJIOB B IPUEMHUKAX.
Tpemuii konnoxkeuym

PasHoBugHOCTM  MOAYNALMH, TPUMEHSIEMblEe B  Y3KOIOJOCHBIX, ULIMPOKOMOJOCHBIX U
CBEPXIIMPOKOIMOIOCHBIX cHUcTeMax LU(pPOBON CBsA3U. AMIUIMTYAHAsA, ¢a3oBas, YacTOTHAs
manumyssimust  (ASK, PSK, FSK), muddepenumansuas ¢azosas wmanumymsaus (DPSK),
Monyssiiust 0e3 paspeiBa ¢aszel (CPM), kBagpaTypHas amrumTyaHas wmoxysanus (QAM),
OFDM- Monysitusi, BpeMsiUMITYJIbCHast Moy rinusi. KanansHoe koqupoBanue. CormocTaBieHne




BJIMSHMS IIYMOB B KaHaje IepeJayd Ha KauecTBO MepelaBaeMOro CHUrHajda B aHaJOrOBBIX U
mu¢poBbix cucremax. OIMHOYHBIE W TrpynnoBble OWMOKM. Tumbl 3amUTBl OT OUIMOOK.
VYMeHnblleHHe KonmudyecTBa OmmMOOK jgoOaBieHueM u30bITouHOCTH. Teopema lllennona.
[TponmyckHast cnocoOHOCTH KaHanma cBsi3u. CBepxToyHoe KoaupoBaHue. CkpeMOIMpoBaHHE.
Crneunduka BIUSHUS UCKOKCHUH aMIumiTyaHo-4yacToTHOW (AUYX) m dazo-uacrotHol (DPUYX)
XapaKTEepUCTUK KaHajla CBA3M B IMHQPOBBIX CHUCTEMaX Ha KadecTBO mepenayu. OleHka
UCKa)XEHUH B KaHaje mepenayu. TpaHCBepcalbHblE, PEKypPCHBHBIE KOPpEKTOphl. Paznenenue
CHUMBOJIOB. JlONyCTHMbIE YpOBHM LH(POBBIX CUTHAJIOB JJI PA3JIMYHBIX BHJIOB MOAYJISLIUU.
MeTonpl  U3MEpEeHUs  HEMUHEHHOCTHM  NpeoOpa3oBaHMs: HM3MEPEHHE  HHTEPMOIYJIALUU
(IBYX4YacCTOTHBI METOJ, METOJ C HKCIOIb30BAHHEM TIIOJIOC IIyMa), METOABl HCCIEIOBAHUS
HENMHEHHOCTH C MCIIOIH30BAHHEM CBEPXIIUPOKOMOIOCHBIX TECTOBBIX CUTHAJIOB.

Pekomenoayuu npu nodzomoexe K KOJ10KGUyMY
e 11popaboTaTh KOHCHEKTHI JIEKIUI 0 BONpOcaM KOJUIOKBUYMA;
® [IPOYUTATh OCHOBHYIO U JOIOJHUTEIBHYIO JINTEPATypPy, PEKOMEHI0BAHHYIO 110
M3y4aeMbIM BOIIPOCaM;
® OTBETUTH Ha BOIPOCHI KOJNIOKBUYMA;
® [Ipu 3aTPYAHEHHUSX, IPOKOHCYJIBTUPOBATHCS C IMPETOJABATEIEM.

Kpumepuu ouenusanusn

Ouenka
Hey/JI0BJIETBOPUTEJILHO | YI0OBJEeTBOPUTEJIbHO X0po1IOo OTJINYHO
2 0ana 4 danna 6 0as10B 8 0ai10B
Crynentr He  3Haer | CtyneHT noBepxHoctHO | CtyaeHT xopowo | CTyZeHT B OJIHOM
3HAUUTENIBHOM  4acTu | 3HaeT BOIIPOCHI | 3HA€T  Marepual, | oobeme 3HaeT
BOIPOCOB,  JIOMYCKA€eT | KOJUIOKBUYMa, IrpaMOTHO U IO | MaTepual,

CYHICCTBCHHBLIC OILIMOKH J0ITYyCKAaCT HECTOYHOCTHU CymCCTBY U3JIara€t | rpaMOTHO u 1o

B OTBCTAaxX Ha BOIIPOCHI B OTBCTC Ha BOIIPOC €ro, A0IyCKas | CYIICCTBY HU3JIaract
HCKOTOPLIC €ro, HC OO0IIyCKas
HCTOYHOCTHU B | CYIICCTBCHHBIX
OTBETC Ha BOIIPOC HETOYHOCTEH B

OTBCTC Ha BOIIPOC.

O0pa3upl TECTOBBIX 321aHUI
(konmponupyemote komnemenyuu — OIIK-3)
1. Kaxoti 6uo uyecmeumenbrocmu xapakxmepet 0jisi 0emeKmopHo20 NPUeMHUKA?
a) 9YyBCTBHTEIBHOCTh, OTPAHUYCHHAS ITyMAMH,
0) 4yBCTBUTENBHOCTh, OTPAaHUYCHHAS YCHIICHUEM;
B) TIOPOT'OBasi YyBCTBUTEIHLHOCTD;
T') TAaHT€HI[MAbHASI YyBCTBUTEIBHOCTD;
1) IpeieTbHAs 9YyBCTBUTEILHOCTb.

2. Kakue kackaovl cynepeemepoOuHH020 npueMHUKa 0becnedusaiom uzoupamenbHoOCms no
coceonemy Kkanany?

a) BXOJ{HAs IIeTib;

0) YPY;

B) IIPECEJICKTOP;

r') mpeo0pa3oBaTelb;

1) VITY;

e) mpeobpaszoBarens u YITU.
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3. Umo nazvisaemcs ouanazoHom pabouux yacmom paouonpuemHo2o ycmpoucmea?
a) 9TO CIIOCOOHOCTh FeTepOANHA 00ECIIEeYNBaTh IPUEM CUTHAJIOB;

06) 5T0 007acTb BO3MOXHBIX YacTOT HACTPOMKM NPUEMHHUKA, B MpeAenax KOTOPOH

obecrieqrBaeTcs IPHEM CUTHAJIOB;

B) 3TO 00J1aCTh BO3MOKHBIX YaCTOT I1€PECTPONKHU reTepoIUHa;

I') 3T0 00JaCTh YaCTOT, COOTBETCTBYIOLIAS I10JI0CE MPOIYCKaHUsI IPECENEKTOpa;

1) 3TO 00JIACTh YACTOT, COOTBETCTBYIOLIAS I10JIOCE IIPOITY CKAHUS IIPECEIEKTOPA, ¢ Y1ETOM
YaCTOTHOM NEPECTPOMKH reTEepOAUHA.

4. Vkaowcume napamempbl YaCcmomHou u36upameﬂbﬂocmu, xapakmepusyrouue celeKmueHble

ceoucmea YII4:
a) M30MPATETHLHOCTH MO MOOOYHBIM KaHaJlaM IIPUEMa;

0) u30MpaTenbHOCTH IO COCEIHEMY U  3€pKalbHOMY KaHajmaMm, KO3((UIMEHT

MPSIMOYT OJIbHOCTH;

B) U30MPaATEIbHOCTD 110 COCEAHEMY KaHally, [10J10Cca IPOIYCKaHUsl IMHEHHOM yacTu
MpUEeMHUKa, KOAPOUIIUEHT MPSMOYT OJIbHOCTH;

r') U30MPaTEeTbHOCTh MO MPSIMOMY U 3€pKaJIbHOMY KaHallaM MpuemMa,

1) 130UpaTeNbHOCTD IO COCETHEMY H MPSMOMY KaHallaM MpuemMa;

5. UYmo cnedyem nonumams noo UCKAHCEHUAMU, BOZHUKAIOWUMU 8 PAOUONPUEMHOM
ycmpoucmee?

a) u3MeHeHue (GOpMbI BEIXOJHOT'O CUTHAJIA TI0 CPABHEHHIO C POPMOI BXOJHOTO CUTHAJIA;
0) mosiBJeHUE MTOOOYHBIX KAaHAJIOB TIpHUEMa;

B) MCKQ)KCHHUS MOSIBIISIFOTCS, €CIIM MMPUEMHHIK HE TOYHO HACTPOEH Ha HECYIIYIO YaCTOTY
BXOJIHOT'O CUTHAJIA;

I') 3TO Meperpy3ka OTAEIbHBIX KaCKaJ0B OOJIBIINM YPOBHEM BXOJIHOTO CUTHAJA;

1) HEPaBUJIbHBIN BHIOOP YIJla OTCEUYKHU.

6. Ymo nazvieaemcs Ounamuyeckum OuanazoHom npuemHuxa?

a) CIIOCOOHOCTh YCHJIMBATh CJ1a0ble CUTHAJIBI;

0) cmocoOHOCTh YCHIIMBATH CUJIbHBIE CUTHAJIBL;

B) CIOCOOHOCTh YCHJIMBATh CUTHAJIBI BBIIIIE OMPEISTICHHOTO YPOBHS;

T') 3TO Mpou3BeeHne K03 puiinenTa ycuieHus Ha ToJIocy Ipruema;

) OTHOIICHHE MAaKCHMAJIBHOTO YPOBHS BXOJHOI'O CHTHAJA B ITOJIOCE MTPOIYCKAHUS
NPUEMHHKA K 9yBCTBUTEIBLHOCTH.

7. Kaxoeo nazuauenue npeobpazosamelis 4acmomul 8 CynepeemepooOuHHOM npuemHuxe?
a) MpeHa3HaueH /s MOBBIIICHNS CTAOMIFHOCTH YacTOTa MPUHUMAEMOT0 CUTHAA;

0) mpenHa3HAYEH JI TepeHoca CIIeKTpa CUTHaJa U3 OJIHOW YaCTOTHOM 00JIaCTH B JIPYTYIO;
B) MpeAHA3HAYCH I ITIOHUKCHU A Hecymeﬁ HJaCTOTHI BXOAHOI'O CUI'HAJIaA,

F) npeaHasHA4YCH AJI1 YMCHBIICHUA YK Clia IMOOOYHBIX KaHAJIOB npuema,

1) peHA3HAYEH ISl YBEJIMUEHUSI N30MPaTEIbHOCTH 110 3epKAIbHOMY KaHAIy.

8. Kakue xackaovl cynepeemepoOunHo20 npuemMHuKa obecneyusarom uzoupameibHoCms no
3epKanbHOMY KaHany?

a) BxomHas menb u YIIY;

6) YPY u npeoOpa3zoBaTteinb;

B) MPECEIIEKTOD;

I') mpeobpa3oBaTeib;

n) VIIY;

e) mpeobOpazoBatens u YIIU.
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9. Ymo nazvieaemcs coceOHUM KaHaiom npuema?

a) MOOOYHBIN KaHaJI IPUEMa, YaCTOTa KOTOPOrO COBIAJIAET ¢ YacCTOTON HacTpoiku YIIY;
0) BO3MOKHas Oynkaiiias 4acToTa, Ha KOTOPOH MOKET padoTaTh CTaHIIMS;

B) MOOOYHBIN KaHaJ IIPUEMa, YacTOTa KOTOPOro OTJIMYAETCs OT YaCTOThI HACTPOMKH
CyIepreTepOAMHHOIO IPUEMHUKA HA yIBOEHHOE 3HAYEHHUE TPOMEXYTOUHON YaCTOTBHI;

I') KaHaJI IpreMa, 00pa3oBaHHbII KOMOMHALMEH ABYX YaCTOT, HE MONaal0LIUX B [10JIOCY
npueMa.

10. Ymo npousotioem 6 paouonpuemMHomM YCMpoUcmee, eciu Yeeiudums 3HaueHue
NPOMENCYMOUHOU Yacmomaol?

a) HU Yero He MPOU30MIET;

0) YMEHBIIUTbCA HM30MPATENHHOCTH MO TPAMOMY, COCEAHEMY U 3epKaJbHOMY KaHajaMm
npuema;

B) YBEIIMUYUTHCS U30MPATENBHOCTD M0 MPSIMOMY, COCEAHEMY U 3€pPKaJIbHOMY KaHajaM IIPUEMa;
I') YMEHBIIUTHCSI U30UPATEILHOCT IO TMPSIMOMY, COCETHEMY KaHaJlaM MpHeMa U YBEITHIHTCS
M30MpaTeNbHOCTh MO 3epKaIbHOMY KaHAIYy;

1) YBEIMYUTHCS U30UPATENBHOCTH 110 MPSIMOMY, COCETHEMY KaHallaM MpUeMa U yMEHbIIUTHCS
M30MPaTeNbHOCTh TI0 3epKaIbHOMY KaHaIy;

11. Hazosume cnocobvl pazousku 0uana3ora RPUHUMAEMbIX YACMOM HA NOOOUANAZ0HbL:
a) TUHEHHBIN, JIOTapu PMUYECKUI 1 IKCITOHEHITUATIHHBIN;

0) TMHEHHBIN, KBaAPAaTHYHBIHN, JIOTapu PMUUESCKUI 1 IKCITOHCHITUATbHBIH;

B) JIMHCWHBIA U HEJTMHEHHBIA KO3 (HUIIMEHT MEPEKPHITHSA U YaCTOTHBIH HHTEPBAL,

T') paBHBIE KOO PHUITMEHTHI MEPEKPBITUS U PABHBIC YaCTOTHBIE HHTEPBAJIBI IS BCEX
IIO/I/TNAIa30HOB;

1) MOOBIE U3 IEPEUYHUCIICHHBIX 3/1€Ch CITOCO0OB.

12. Ymo nazvisaemcs uacmomuvimu UCKAHCEHUAMU CUSHANA?

a) 9TO IOSIBJICHUE B BBIXOJHOM CHUTHAJIE JOMOJIHUTEIbHBIX IIYMOBBIX COCTABIIAIOIINX;

0) xKo3(pPUIMEHT yCHJIEHHs HU30MpaTEeNbHOrO KacKajla MMEET HEPaBHOMEPHOCTh B IOJIOCE
npuema 6onee 3 ( wm 6) nb;

B) M3MeHEeHHUs (OopMBbl CHTHajla B pe3ysibTaTe MOSBIEHHE B CHEKTPE BBIXOAHOTO CHUTHAA
FapMOHHMYECKUX COCTAaBJISIFOLIMX, OTCYTCTBYIOIIMX BO BXOAHOM CIEKTPE;

I') U3MEHEHUs! (OPMBl CUTHAJIA B PE3y/IbTaTe HAPYLIEHUs 3aKOHA PacHpeiesieHUs] MEXAY €ro
CIIEKTPaJbHBIMU COCTABJIAIOIIMMHU H3-32 HEPAaBHOMEPHOCTH YCWJIEHHS COCTABJIIOIINX
KoJIeOaHU ClIeKTpa CUTHaja B U30UpaTEIbHbIX 1IEMsIX;

1) U3MEHEHHE 3aKOHa Orudarolell CHeKTpa BBIXOJHOI'O0 CUTHAJa Ha3bIBAeTCs YaCTOTHBIMU
UCKa)KEHUSIMH.

13. Vkaowcume npuuuny, no komopou nepexoosm K MHO2OKPAMHOMY NPeoOPA308aHUI0
yacmomul 8 cynepecemepoOunHOM NPpUeMHUKe.

a) CJI0KHOCTh CXEMHOI'O PELICHUS U HEBO3MOXKHOCTH nepectpoiiku YIIY;

0) 4TOOB!I YMEHBIIUTH KOJMYECTBO ITOOOYHBIX KaHAJIOB IIPUEMA;

B) YTOOBI HCKIIIOYUTH 3aBUCUMOCTh OCHOBHBIX ITapaMeTPOB MPUEMHHKA OT YaCTOThI
HAaCTPOMKH;

I') IpU BBICOKUX TPeOOBaHUAX K U30MPATENbHOCTSIM 10 COCEAHEMY U 3€pKaJIbHOMY KaHalaxX
OJTHOBPEMEHHO;

1) 4TOOBI OCIIA0UTh TTAPa3UTHOE M3JTYyYCHUE IeTEPOINHA.

14. Kakoebl npuyunsl 603HUKHOBEHUS HEUHEUHBIX UCKANCEHUN CUCHANA 8 KACKAOaX
paouonpuemHuxa?
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a) orpaHMuYeHHas 1Mojoca MPONyCKaHUs KaK BCEro IPUEMHHKA B LIETIOM, TaK U €0 OTAEIbHBIX
KaCKaJI0B;

0) popma AUX n3buparenbHON LIENH HE COOTBETCTBYET (hopme orubarouieil crekTpa
CHUTHAJAa;

B) HETMHEITHOCTH BXOAHBIX U BHIXOAHBIX XapaKTEPUCTHK yCUIUTENBHBIX TPHUOOPOB, a TAaKKe
XapaKTepUCTUK HAMATHUYUBAHUS CEPJICIHUKOB;

I') IPUCYTCTBHE Ha BXOJIE PHEMHUKA OJJHOBPEMEHHO IBYX M 00J€€ CUTHAIOB OT Pa3HBIX
pPaauoOCTaHLIMIL;

1) He uaeanbHocTh AUX n30upaTenbHbIX KacKaIoB.

15. Hazsams cocmae npeobpazoseamens yacmomoi.
a) IPECEJICKTOP U TeTePOJINH;

0) cMecHuTeNb U FeTePOIMH;

B) cMecuTeNnb, rerepoaud u Y114,

T') CMECUTENb U PUIbTp.

MeToan4yeckue peKOMEHIAUMH 10 MOATOTOBKE K TECTHPOBAHUIO

TecTsl — 3TO BONpOCH WIM 3aJaHUsA, MPEIyCMaTPUBAIONIMNE KOHKPETHBIA, KPATKHM,
YETKU OTBET Ha HMMEIOIIMECS 3TaJOHbl OTBETOB. [lpM caMoOCTOATENbHOM MOATOTOBKE K
TECTUPOBAHUIO CTYJICHTY HEOOXOIUMO:

a) TOTOBACH K TECTHUPOBAaHUIO, TNpopaboTaTh WHPOPMAIMOHHBIA MaTepuaa IIo
auciuIiiHe.  [IpOKOHCYIBTHPOBATBCS € TpenojaBaTelieM I10 BOMPOCY BbIOOpa y4deOHOMU
JTUTEPATYPHI,

0) 4eTKO BBIICHUTE BCE YCIOBHS TECTHPOBAHUS 3apaHee. 3HATh, CKOJbKO TeCcTOB Bam
OyIeT MpeaJioKEHO, CKOJIBKO BPEMEHH OTBOAMTCS HA TECTHPOBAHHME, KAKOBA CHCTEMa OIIEHKU
pe3yIbTATOB H T.]I.

B) MpHUCTyNas K paboTe ¢ TecTaMH, BHUMATEIbHO M JO KOHIIA MPOYTHUTE BOIPOC H
npeJiaraeMble BapUaHThl OTBETOB. BriOepuTe mnpaBmiibHBIE (MX MOXET OBITh HECKOJIbKO). Ha
OTIEIHOM JIUCTKE OTBETOB BBIMUIIUTE HHUPPY BONpoca U OYKBBI, COOTBETCTBYIOIIWE
MPaBUJILHBIM OTBETAM;

I) B MPOIECCE PEIICHHS MKEIATeJbHO MPUMEHSITh HECKOJBKO IMOAXOJ0B B PEUICHUU
3a1aHusl. DTO TMO3BOJIET MAaKCHUMaJIbHO THOKO ONEpHUpOBAaTh METOJAMHU PEIICHUs, HaXOs
KaXJIbIH pa3 ONTUMaJIbHbIN BapUaHT.

) ecnu Bl BCTpeTWSM 4Ype3BhIUAWHO TPYAHBIA JUisi Bac Bompoc, HE TpaThT€ MHOTO
BpeMeHM Ha Hero. [lepexoauTte k Apyrum tectaM. BepHuTech K TpyIHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTAaBbTE BPEMsI LI IPOBEPKHU OTBETOB, YTOOBI N30€KATh MEXaHUUECKHX
OIIIMOOK.

Kpurtepnu onennBanus

Ouenka
HEYI0BJIETBOPUTEIHHO YIOBJIETBOPUTEIBHO XOpOIIIO OTJIMYHO
0 6amnoB 3 Gamta 4 Ganna 5 6amnos
menee 50 % mpasuibHO | 50-70% mnpaBuibHO | 71-85% 86-100%
BBINOJIHEHHBIX 3aJaHUI. BBIIOJIHEHHBIX PaBHIILHO MIPABIIILHO
3aJaHuH. BBIITOJTHEHHBIX BBIIOJIHEHHBIX
3aJlaHUM. 3aJlaHUH.

3aganus 1uist JIaDOPATOPHBIX 3aAHATHI

JlabopaTopHBIIl MPAKTUKYM SBIISIETCS BAKHBIM AJIEMEHTOM OOYy4YeHHUs, T.K. IPUBUBAET
HaBBIKH CAMOCTOSATENHFHOM pPabOThI HA PA3IMYHOM JIAOOPATOPHOM OOOPYIOBAHUU U YMEHUE
MOJIb30BATHCS PA3TUYHBIMU MTPUOOpPAMU U HHCTPYMEHTaMH.
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IIpumep munosoti rabopamopuoii pabomer — « Pazosas aeémonoocmpouixa yacmomoly. llenp
nabopaTopHOl  paboOTBl —  OKCHEpPUMEHTAJbHOE  HCCleoBaHUE Impoiecca  (Pa3oBoi
ABTOMOJICTPOMKHN YACTOTHI: OMpPEeJICHUE 3aBUCHMOCTH TMOJOCHI 3aXBaTa M MOJOCH YACPKAHUS
OT 3HayeHHs Kod(duumenta ycuiaeHHss W TapamMeTpoB (QUIBTPa HHU3KOW YacCTOTHI
(MHTErpupyIOIIEro U MponopIHOHATFHO-UHTETPUPYIOIIEro) B MeTie 0OpaTHOW CBS3H CUCTEMBI
OAIIY; m3yueHue BIUSHUA AJJUTUBHOTO BXOJHOIO IIyMa Ha OCHOBHBIE XapaKTEPUCTHKU
cuctemsl OAITY.

Memoouueckue pekomenoayuu

BrimonHenne kaxxaoii 1adopaTopHoil paboThl CKJIABIBAETCS U3 CIEAYIOIINX ITAIOB.
1. CamocrosTenbHass MOAIOTOBKA CTYyIEHTOB K pabore. Ilepen Hauasom paboThl CTYAEHTHI
JOJDKHBI YETKO MPEJCTaBIATh ceOe 1enb paboThl, 3HaTh CXEMY, METOJ] U3MepeHus, (PU3UUECKYIO
CYLIHOCTh OXHUJAEMBIX pe3ynbTaToB. JlOKeH OBITh MOATOTOBIEH MPOTOKOI HM3MEPEHHIA,
cofiepKamui TabauIbl JJIs 3aMCH Pe3yIbTaTOB U3MEPEHUN U OCHOBHBIE PacUETHBIE (POPMYJIBI.
CryneHTsl, HE MOATOTOBUBIIMECS K paboTe B COOTBETCTBUU C 3TUMHU TpeOOBaHUSAMHU, K
BBITNOJIHEHUIO PabOThI HE 10Ty CKAOTCS.
2. [IpoBeneHmne sKcrepuMeHTa. DTOT ITAN OCYIIECTBISIETCS B COOTBETCTBHH C METOAMYECKUMU
yKa3aHUSMHU, KOTOPbIE COJEpKaTCs B OMUCAHUU K KaxkJoi pabore. JIabopaTtopHbie M3MEpEeHHUS
Ha CTEHJE CTYJEHT MOXKET HadaTh TOJIbKO IOCje coOeceoBaHUS C IpenojaBaTeieM u
MOJyYEHHUs] COOTBETCTBYIOIIEro jaomycka. JlioOble M3MEHEHHs B CXeMe NpPOBOISITCA IpU
OTKJIFOYEHUH CXEMBbl OT HCTOYHMKA HaIlpsbKeHUs. Pe3ynbTraTtel HM3MepeHUs MpOBEPSOTCS
IIpenoiaBaTeseM.

[Ipu pabGore B nabopaTopuud HEOOXOJUMO CTPOrO BBHINOJHATH BCE MpPaBUIa TEXHUKHU
0€3011aCHOCTH U yKa3aHUs MIPenoiaBaTes.
3. CocraBiieHne oTyeTa 0 MPOJEIaHHOHN padoTe.

K oTuety o BhImONHEHHOW paboTe NpeabIBISIOTCS CAEAYIOLIEe TPEOOBaHUS:

OTuer NODKEH coAep)KaTh HCUEpHBbIBAIOIIME JaHHBbIE, KaK O LeTd pabdoThl, TaKk U O
pe3ysbTaTax B CleAyIoIIel Mociea0BaTeIbHOCTH:

. 3aJlaHue;
. cXeMa yCTaHOBKH M ONMCaHNe METOAUKH U3MEPEHUH;

J MIepPBUYHBIE HKCIIEPUMEHTAIIbHBIE PE3YJIbTAThI 32 MO CHIO MPENoIaBaTeNs;

. pe3ysibTaThl 00pabOTKU IKCIEPUMEHTAIbHBIX JaHHBIX, BKJIIOYasl rpaduKu, TaOINLIbI;
o o01e BEIBOJIBI O paboTe M 3aK/II0UEHHE, O KaUeCTBE UCCIIEI0BAaHHBIX MaTEPUAJIOB.

Tekct ordera [0JDKeH OBITH HamMCaH aKKypaTHO W pPa30OpUYMBO OT PYKH WIH
IpEe/ICTaBJICH B BHUJAE pacleyaTKH, MOcie KOMIBIOTEpPHOW BepcTKU. B 000MX ciydasix TEKCT
JIOJDKEH TIPEJCTaBIIATh COOOH JIOTMYECKOe H3JIOKEHHE CyIlecTBa Bompoca. Hemomyctumo
npuBeneHue ¢opmyn, tabnui 0e3 pa3bsCHEHHH Bcex 0003HaueHUH W cokpaiieHuid. Ortuer
JIOJKEH OBITh MOHATEH AJIs KaXI0T0 YUTAIOIIEro 0e3 KaKuX-1ubo JOMOJIHUTEIbHBIX BOIIPOCOB Y
COCTaBHTENEH OoTYeTa.

4. Tlocme mpeACTaBIEHHS OTYETa CTYACHT IOJDKEH HMETh, KaK MHUHUMYM, ITOBEPXHOCTHBIC
3HaHUS MO0 KOHTPOJIbHBIM BOIIPOCaM K paboTe, MMEIOMMMCS B METOJUYECKUX YKAa3aHHUAX, H EMY
BBICTaBJIsIETCS OaJlI, KOTOPBIM OlLIEHEHA JJaHHas TabopaTopHas padoTa.

6. IIpomesxyTouHasi aTTecTanus
(konmponupyemole komnemenyuu — OITK-3)
Cnucok 0CHOGHBIX 60NPOCOE K YCHIHOMY 3aUenty

1 OO6oOuieHHas CTPYKTypHas CXeMa CUCTEMbI IepeAay U IpUeMa ¢ UCIOIb30BaHUEM

HCKaXKaIoUIero KaHajua nepeaayn.
2 @OyHKLUHOHAJIbHbIE TPE0OPa30BaHMsI COOOLICHUH U CUTHAJIOB Ha Iepeatonieil 1 IpueMHON
CTOpOHAaX.
Kpurepuu orieHKH KauecTBa I0JIy4aeMbIX COOOIIEHUH.
4. 3agauu npueMa CUTHAJIOB U BBIJENIEHHUs COOOIEHHH B CCTeMaxX paioBeLIaHMs,

TEJIEBUICHUS U CBSI3U.

w
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[Tpobiiema [IOMEX0YCTOWYHUBOCTU u AJIEKTPOMAarHUTHON COBMECTUMOCTHU
PaIMOTEXHUYECKUX CHUCTEM.

Tunel cooO11eHnit, nepenaBaeMbIX B pailOCHUCTEMax ObITOBOro Ha3HaueHUs . CUTHAJbI C
aMILTUTYHOM, 4aCTOTHOU U (pa30BOM MOy ISIIHEH.

Bunae momex.

AJIUTUBHBIE U MYJIbTUIIJIMKATUBHBIE MOJEIIN [TOMEX.

Ob6ocHoBaHMEe (PYHKLIMOHAIBHBIX OllEpaliii, BHITOJHEHHE KOTOPbIX HEOOXOAUMO [Tt
IpreMa CUTHAJIOB Ha (DOHE MOMEX U BbIJIEJIEHUS COOOLICHUH.

CTpyKTypHBIE CXEMBI IPEEMHUKOB CUTHAJIOB Ha (JOHE IOMEX U BBIJCJIEHUS COOOLIICHUH.
CtpyKTypHBIE CXEMBI NPUEMHHUKOB npsIMOro YCUJICHUS (1eTeKTOpHBIX),
CyHepreTepoANHHbBIX, UHOPAJIUHHBIX U IPYTUX TUIIOB MPUEMHUKOB.

OTtnuumst  anropuTMOB  UX  (QYHKIUMOHHpOBaHUS OT TpeOyeMmMbIX IJsl  TMpHeMma
(YHKIMOHAJIBHBIX ONEpaLni.

[ToGouHbIe KaHaJIBI TpHEMa U CIOCOOBI UX YCTPAHEHUS HJIM CHYXKEHUS BIUSHHUSL.

CocraB TUHEHHOr0 TpaKTa MPUEMHHUKOB (BXOJHBIE LIENH, YCUIUTENN PaJuodacTOThI,
peodpa3oBaTeIn YaCTOThI U YCUIUTENU-DUIBTPBI IPOMEXYTOYHON YaCTOTHI).
Pacnipenenenne Mexay HUMU (QYHKUIUH YCHUIIEHUS U N30UPATEILHOCTH ((UIBTPALINHN).
JluneitHO-IapaMeTpUYEeCcKOe MpeCTaBIIEHNE CMECUTEIIEH B Tpeo0pa3oBaTeNaX YaCTOTHI.
TuroBple CXeMOTEXHUUECKHE BAPUAHTHI BBIIIOJIHEHHS Y3JI0B U KACKAJI0B, BXOSIIUX B
COCTaB JIMHEWHOI'O TPAKTa.

Bb100p KOMIIOHEHTOB M pacyeT OCHOBHBIX XapaKTePUCTHK U MTapaMeTPOB IPH JEHCTBUU
HE3aIIYMJICHHBIX CUTHAJIOB.

CoOcTBEHHBIE IIyMbI TACCUBHBIX U aKTUBHBIX 3JIEMEHTOB CXEM KaCKaJOB.

Pacuer mymoBoii TemmepaTypsl W KoddduimeHTa IIymMa OTAENIBHBIX KAackKaJoB M HX
COBOKYITHOCTH.

Onpenenenne pe3yJbTUPYIOUIMX IOKa3aTesed, XapakTepU3YIOIMX JIMHEWHBIA TpaKT:
YYBCTBUTEJIbHOCTH, OTPAaHMYEHHOW IIyMamH, H30MPAaTEIbHOCTH 10 OCHOBHOMY H
JIOTIOJIHUTENbHBIM KaHaJaM IpHeMa.

Bo03MOXXHOCTH ONTHMHM3aLUK 3TUX ITOKA3ATEIEH.

Ponb neMonyssiTOpoB B COCTaBE MIPUEMHHUKA.

@OYHKIMOHAIBHBIE ONEpaluu JEeMONYJSIUN KaK BEKTOPHOE CpPaBHEHHME NPUHHMAEMOIO
curHaia ¢ ¢ha3upoBaHHBIM OMpeACIeHHBIM 00pa3oM KosiebanueM (Hecyulel, KoneOaHusIMu
BCIIOMOTIaTeIbHOIO T€HEPaTopa).

CXeMOTEeXHUYECKHE BapUaHThl peaju3aluy JIEeMOAYJATOPOB (AUOAHBIA aMIUIUTYIHBIA
JIETEKTOp, CHUHXPOHHBIM JerekTop, YJ| Ha CBsA3aHHBIX KOHTypax, JpoOHbii Y/,
kBagparypubiii U/1, mepemuoxarommiit OJI).

[ToGouHble sSBNEHMS, OTIAMYAIONINE WX OT MOJAENBHBIX MpeAcTaBieHuil. JleTekTopHbIe U
JpyTHe XapaKTepUCTUKH TEMOAYJIATOPOB.

HckaxxeHuss aMIumuTyabl, 4YacTOThl M (a3pl CUTHAJIOB, BBI3BAHHBIE IPUCYTCTBHEM
HIMPOKOIIOJIOCHBIX TYMOB.

KonnuecTBeHHBbIE TOKA3ATENN, XapAKTEPU3 YOI E TOAABICHUE CUTHAJIA IIIyMaMH.
JlerekTpoBaHUE CMECH CHTHaja U IIyMa OE3MHEPLUOHHBIM JEMOYIATOPOM C UAealIbHON
(IMHEWHON) JETeKTOPHOM XapaKTEPUCTUKOM KakK MpPONOPLHUOHAIBLHOE BOCHPOU3BEICHHE
XapaKTepUCTUK  aMIUIMTYJbl, YacTOThl M  ¢a3sl pe3ylbTUPYIOLIero KoyiebaHus,
JEHCTBYIOLIEro Ha BXOJE JEMOAYIISATOPA.

Pacuer neMoaynsiTOpoB pa3MYHbIX BUOB.

PyuHble 1 aBTOMAaTHYECKUE PEryJIUPOBKU YCUIJIEHHMS, ITOJIOCH IPOIYCKaHUs U MOACTPONKa
yacToThl rerepoauHa (AITYIY) kak BO3MOKHOCTh ONTHMHU3ALMK TapaMETPOB NIPUEMHHUKA K
CKJIAJBIBAIOIUMCSl YCJIIOBHSIM M ITOKETAHUAM CIIyIIaTels.

Cxemorexnnueckue Bapuantel APY n AITUT.

OcHOBHBIE  TOKa3aTeNW, XapakTepusymomue 3(QQEeKTUBHOCTh  peryjJupoBaHUS U
MOJICTPOMKHU.
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3. Knaccudukanuus HOpMUPYEMbIX TapaMeTPOB, ONPENEIAIONMX TEXHUIECKHE BO3MOKHOCTH
U KauecTBO (YHKIMOHHMPOBAHMS NPHUEMHHKA, CTaHJApTHbHIE YCIOBUS [IJIs IPOBEIEHUS
U3MEPEHUN IapaMeTpoOB, B T. Y. YYBCTBUTEJIBHOCTH, OIPAHHYEHHOM YCWICHHEM WIH
IIyMaMH, O/IHO U IBYX CUT'HAJIbHOIN M30MpaTenbHOCTH.

3. IIpueMHUKH-TIOHEpPHl ~ CaHTHUMETPOBOIO  JHana3oHa, [pUMEHseMble B  CHCTeMax
CIIlyTHUKOBOTO  TEJIEBUJEHUSA, KAaHAJIOB  JEIMMETPOBOrO  JMala3oHa  CeJeKTopa
TEJIEBU3UOHHBIX IIPOrPaMM, IPUEMHUKOB ONTUYECKON JIMHUH IEPEIadH.

3. Kparkas knaccudukanus cnenuanuzupoBaHHblx MMC, ucronb3yeMblX B CXEMOTEXHUKE
COBPEMEHHBIX IPUEMHHUKOB.

ConepxkaTenbHBIN CMBICI CIEKTPAIbHON YyCTONYMBOCTH.

Memoouueckue peKomeHOAyUU NPU ROO2OM OBKe K 3aUeny

[TonroToBKa CTYIEHTOB K 3a4€Ty BKIIOUYAET MPOPaOOTKY JEKIUi, B TEUCHHUE ceMecTpa 1
HEMOCPEJCTBEHHYIO TOJATOTOBKY B [IHH, MPEANICCTBYIONINE 3a4eTy, BKJIOYasi, KOHEYHO,
MOJATOTOBKY K KOJUIOKBUYMaM, TECTHPOBAHHIO, BBHIMOIHEHUIO JTa0OpaTOpHBIX paboT U HX
3aIIuTy.

Jlns moAroTOBKM K OTBETaM IO BOIPOcaM K 3aueTy (OHHM BBIJAIOTCS B KOHIIE CEMECTpa)
CTYJIEHT JIOJDKEH MCHOJIb30BaTh HE TOJBKO KypPC JIGKIIUH, HO U OCHOBHYIO U JIOMOJHUTEIHHYIO
JUTEPATYPY AJIsI BRIpAOOTKH yMEHUS 1aBaTh Pa3BEPHYTHIC OTBETHI HA MTOCTABJICHHBIE BOMPOCHI.

B xone moaroToBku K 3a4eTy CTYJEHTY HeoO0XoaumMo oOpalaTh BHUMaHHE HE TOJBKO Ha
yYpOBEHb 3allOMUHAaHUS, HO U Ha CTENeHb MOHUMAaHUS U3y4aeMbIX BOIIPOCOB. A 3TO JTOCTHTaeTcs
HE TMPOCTHIM 3ayuyMBaHHEM, a YCBOGHHEM TPOUYHBIX CHCTEeMAaTU3UPOBAHHBIX 3HAHHIA,
AQHAIUTUYECKUM MblluieHueM. CreqoBaTebHO, HENOCPEACTBEHHAsl IMOJTrOTOBKa K 3aueTy
JOJDKHA B PA3yMHBIX MPOMNOPLHUSX COYETaTh W 3allOMUHAHHUE, W TOHUMAaHHE MPOrPAMMHOIO
MaTepuana.

Pacnpeodenenue d6annoe mexyuiezo, pyoesncnozo KOHmpona u IK3amena

Ne Oomas 1-a1 Touka 2-51 TOYKA 3 Touka
cymMMma
1. | Tekyumii KOHTPOJIb
[Tocerenne 3auaTH 10 3 3 4
0asioB Oaina Oaina Oana
Brinonnenue U 3amumra 21 7 7 7
nabopaTOpHBIX padboT Oan OayIoB OayIoB OaioB
2. | Pybe:kHblil KOHTPOJIb
Tectuposanue 15 S) S) 5
0asioB 0ajioB 0ajioB 0anoB
KomnokBuym 24 8 8 8
Oasa OaJioB OaJioB 0ayIoB
HToro 70 23 23 24
0a10B 0anja 0anja 0aja

Kpumepuu ouenusanusn
I[Ipu ocBoenun aucuunaMHbl  Qopmupyrorcs kommnereHiuu OIIK-3.  Vkazannas
KOMIIETeHLIUs (POPMUPYIOTCS B COOTBETCTBUHU CO CIAEAYIOLIMMH dTallaMu:
e (QopmupoBaHMEe U pa3BUTHE TEOPETHUYECKUX 3HAHUHM, MPETYCMOTPEHHBIX YKa3aHHBIMH
KOMIIETeHIUSAMH (JIEKIIHOHHBIE 3aHATHS, CAMOCTOsITENIbHAs paboTa CTy/IEHTOB);
e [pHOOpEeTeHHWE U pa3BUTHE NPAKTUYECKUX YMEHHH, MPEayCMOTPEHHBIX KOMIIETEHIUSIMU
(maboparopHbie pabOTHI, CAMOCTOSITENIbHAS pab0Ta CTYCHTOB);
® 3aKpeIyIeHHEe  TEOPETHYECKMX  3HAaHWH, YMEHMH W  NPaKTUYECKUX  HABBIKOB,
NPEeAyCMOTPEHHBIX KOMIETeHUUAMU (JabopaTopHble paboOThl, MPAKTUKH, BBITYCKHAS

KBaJIM(PUKAIIMOHHAS padoTa).
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7.

Kpumepuu OUECHKU Kauecmea 0C60eHUA Oucuunﬂunbl, 3(186])1/“6"0”46126‘}1 3auemom

Bbanabl
N .. | Pe3yabrar .
(peiiTuHIOBOI 0CBOCHSI TpeboBanusi K ypoBHIO c)OPMHPOBAHHOCTH KOMIIETEeHIMIA
OIIEHKH)
3a4yTeHo .
© OOyuaroumiicss OCBOMJI 3HAHUS, YMEHUS M HABBIKU BXOISIIME
e3 .
olle B COCTaB KOMIIETEHIIUM:
i bl
61-70 pCLIallyp OIIK-4 — crocoOHOCTh MPUOOPETaTh M UCIOIb30BATh HOBYIO
qH . .
6 ) uHbOpMaIMI0O B CBOEH NperIMeTHOM oOjacTH, Ipenjiarath
3aqera
HOBBIE UJIEU U MOJXOABI K PELICHNIO HH)KEHEPHBIX 3a/1a4.
3auteHo (¢ OO6yuarommiicst mposiBisier kommereHnuio OIIK-3, Ho He B
. | momHoM o0ObeMe BXOISAIIMX B HX COCTaB JeHCTBHIA.
poLeaypoi .
36-61 cnaun OOyuarommiics MOXET IOMYCTHTh HEKOTOpble HETOYHOCTH,
sauera) HerpyOble OIMOKY, 3aTPYAHATHCS B U3JI0KEHUN MaTepuara,
HO MPaBWJIBHO OTBEYaTh HA 3a/1aBa€Mble €MY BOIPOCHL.
MmeHee 36 HE JIONyIEH
AOTYI Komnerenuust He chopMupoBaHa
Oata K 3a4eTy

«3auTeH0»  BbICTaBJIsIETCS  OOy4aroLIeMycCsl, IPOJEMOHCTPUPOBABIIEMY  IIOJHOE,
BCECTOPOHHEE, OCO3HAHHOE IPABUJIBHOE 3HAHME IPOrpaMMHOr0 MaTepuajia U H3JI0KHUBIIEMY
OTBET JIOTMYHO, T'PaMOTHO, YOEIUTEIbHO, I'OTOBOrO K JalibHeHIIeMy MpodeccuoHaTbHOMY
coBepuieHCcTBOBaHUIO. [Ipyn oTBeTe 00yuaromuUiics MOXET JOMYCTHUTh HEKOTOPbIE HETOUHOCTH,
HerpyOble OIIMOKH, 3aTPyIHATHCS B CAMOCTOSITEIbHOM H3JIOKEHUH MaTepuaia, HO MpaBUIIbHO
OTBEYaTh Ha 3aJaBaEMble €My BOIIPOCHI, B PE3yJIbTATE HABOJAIIUX BOIPOCOB € ITOMOIIBIO
npernojaBaTesst UCIPABIATh AONYIIEHHbIE OIIMOKU U HETOYHOCTH.

«He 3a4TeH0» MOXeT ObITh BBICTABJIEHO O0ydYaroleMycsi, OOHapyKUBIIEMY HEIMOJHOE,
HEOCO3HAaHHOE 3HaHME Y4eOHO-IPOrpaMMHOr0 MaTepuana, JOMyCKarolieMy IpyOble OIHNOKH,
HECIIOCOOHOMY CaMOCTOSITENILHO U3JI0KUTh OTBET HAa BONPOC, OTBEYAIOLIEMY HEIPABUIBHO WU
HE JAIIEMy OTBET Ha 3aJaHHble BONPOCHL. J[EMOHCTpUPYEMBIM ypOBEHb 3HAaHUN HE MOMKET
OBITh MPU3HAH JOCTATOYHBIM A1 IPO(eCcCHOHANBHOMN JeATEIbHOCTH.

[TonroroBka CTYJEHTOB K 3aUeTy BKIIOYAET MPOPAOOTKY JEKIUH, B TEUCHUE CEMECTpa U
HENOCPEACTBEHHYIO TIOJArOTOBKY B [JHH, MPEAUIECTBYIOUIME 3a4eTy, BKJIOYas, KOHEYHO,
HOJArOTOBKY K KOJUIOKBHYMaMm, TECTHPOBAHHUIO, BBIOJHEHHIO Ja0OpaTOpHBIX paboT U HX
3aIIUTY.

Jlid OATOTOBKM K OTBETaM Ha BOIPOCHI (OHM BBINAIOTCA B KOHIIE CEMECTPA) CTYACHT
JOJDKEH HCIIOJIb30BATh HE TOJIBKO KypC JEKUUHA, HO U OCHOBHYIO U JIONOJHHUTEIbHYIO
JUTEPATYpPy AJIiA BBIPAOOTKM YMEHHS 1aBaTh Pa3BEPHYTHIE OTBETHI HA 10CTaBJICHHbIE BOIIPOCHI.

B xoze moAroToBku K 3a4eTy, CTyJeHTy He00X0AUMO oOpaliath BHUMaHUe He TOJIbKO Ha
YPOBEHb 3aIIOMUHAHMS, HO U HAa CTENEHb NOHUMAaHUS U3y4aeMbIX BOIIPOCOB. A 3TO JOCTUIaeTCs
HE TPOCTHIM 3ayyMBaHUEM, a YCBOEGHHEM NPOYHBIX CHUCTEMAaTU3MPOBAHHBIX 3HAHUM,
AQHAIUTUYECKUM MblluieHueM. CleqoBaTebHO, HENOCPEACTBEHHAs] IOJTrOTOBKAa K 3aueTy
JOJDKHA B Pa3yMHBIX NPONOPLUUAX COYETATh W 3AIIOMHHAHME, W IOHMMAHHUE IIPOrPAMMHOIO
MaTepHaa.

KonTpoab KypcoBbIX padoT
KypcoBas paboTa He mpeaycMOoTpeHa yueOHbIM IIJIaHOM.

8. MeToauueckue MaTepHualibl, ONpeaCJIAI0IINEe MPpOoUEAYPblI ONCHUBAHUSA 3HaHHﬁ,

yMeHHﬁ, HaABBbIKOB U ONIBITA I€ATCJIBHOCTH
KpI/ITepl/II/I OLICHKHN Ka4€CTBA OCBOCHUA N CHUIIIIMHBI IIPUBCICHBI B ITPUJIOKCHUH 2.
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Tabmuua 6. Pe3ynbpraTel 0OCBOCHHS y4€OHOM Y CLHUILIMHEI, MOJIEXKAIINE TPOBEPKE.
Pe3yabTarsl OcHOBHBIE MOKA3aTeJId OLIEHKH Pe3y/IbTAaTOB Bun
00y4eHust 00y4eHust OLICHOYHOI'0
(KoMneTeHI[HUH) MarTepuaja
CrniocobHOCTh 3HaTh: MNpPUHLUNBI TOCTPOEHUS JIOKaJdbHBIX U | KomokBuym
npuolOpeTarthb U | TIOOAIBHBIX ~ KOMIIBIOTEPHBIX  ceTeil, OcHOBHI | TecTupoBaHue
UCIO0JIb30BaTh HOBYIO | VIHTEepHET-TEeXHOIOrMi,  TUNOBBIE  Mpoueayps! | Beimonnenune
uH(OpMaIUIo B CBOEH | IPUMEHEHUS MPOOJIEMHO-OPUEHTUPOBAHHBIX | MPAKTHUECKUX
peaIMeTHON 00JIacTH, | MPUKIIAIHBIX MIPOrPaMMHBIX CpencTB B | 3aJjaHUU
npeajiaraTb ~ HOBBIE | JUCHUIUIMHAX  MNPO(PECCHOHAIBHOIO0  LHKJIA U
U U IOAXOABI K npo¢eccuoHaIbHON chepe NesATENbHOCTH.
pELIeHUIO Ymets: HCIOJIb30BATh coBpemenHsbie | KomiokBuym
WHXXEHEPHBIX  3a/1ad | MHQOpMAIMOHHBIE U KOMITbIOTEPHBIE TEXHOJIOTHUH, Brinmonnenue
(OIIK-3) cpencTea KOMM YHUKAIUH, CIOCOOCTBYIOLIHE | TPAKTUYECKUX
MOBBILLIEHUIO 3¢ EeKTUBHOCTH Hay4HOU U | 3aJaHUi
oOpa3oBarenbHOU cep neaTeIbHOCTH.
Baaagers: METOJaMu Marematuyeckoro | KoymokBuym
MOJIETUPOBAHUS PATUOTEXHUYECKUX YCTPOUCTB H Brinmonnenue
CHUCTEM, TEXHOJIOTMUECKHUX MIPOLIECCOB C | MPaKTUYECKUX
MCIOJIb30BAaHUEM COBPEMEHHBIX MH()DOPMAIIMOHHBIX | 3aJlaHU

TEXHOJIOTHH.
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9. Y4yeOHO-MeTOANYECKOE O0eceyeHne TUCIIUTIIMHBI (MOXYJIs)

OcHoBHasi TuTEpaTypa
1. [llocrak A.C. Ilpuem u o6padotka curaanos. Yacte 1 / A.C. [llocrak. M3natensctBo: TYCYP
(Tomckuit rocyapCTBEHHBIM YHUBEPCHTET CHCTEM YIIPABICHUS U PaJUOdIEKTPOHUKH), 2012. —
161 c. http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=10922
2. locrax A.C. [Ipuem u obpabotka curnanos. Yacts 2 / A.C. Illocrak. M3natensctBo: TYCVYP
(Tomckuit rocy1apCTBEHHbIM YHUBEPCUTET CHCTEM YIIPABIECHUS U PajMOdIEKTPOHUKH), 2012. —
87 c. http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=5438
3. Pymsnner K. E. .Ilpuem u oOpaborka curHayioB: YueOHOE mocobue s By30B / - M.:
Axanemus, 2004. — 527c.

JdomosHUTENBHAS JIUTEPATYpPa
1. Panguonpuemusie ycrpoiicta: YueOnuk 115 By3oB / H.H. ®omun, H.H. byra, O.B. I'onosun
u np.: Ilox pen. H.H. ®omuna. — M.: Pagno u cBs3p, 1996. - 512 c.
2. COOpHHUK 337124 U YIPaKHEHUH 0 KYpCY «paJuoNpUeMHbIe YCTpOiCTBay. YdueOHoe mocodue
st By3oB. [Tox pen. B.M. Cudoposa. — M.: Paano u cBs3e, 1984. — 224 c.
3. KonecuukoB B.M. JlazepHas 3Byko3anuch u 1iuppoBoe paguosemanue. — M.: Paguo u cBs3b,
1991. - 216 c.

Ilepuoanyeckue U3AaHUA
[Tepeuens nepruoOAMYECKUX HM3JaHUH, MmonmydaeMbix Oubmorexor KBI'Y, B koTophix
CTYJIEHT MOXET O3HAKOMHUTHCS C COBPEMEHHBIMHU JJOCTHKEHUSMH B 00J1aCTH paIMOTEXHUKH:
e Kypnan texuuueckoit pusmky;
e MUKpPORIIEKTPOHUKA,
e Panuo;
e ll3BecTus BeicIINX yueOHbIX 3aBesieHui Poccun. PagnoanekrpoHuka.

HNuTepHeT-pecypesl
http://lib.kbsu.ru/ — Bubmoreka KBI'Y
https://elibrary.ru/ — Hay4nast anektponHasi 6ubnoTeKa
http://jre.cplire.ru/ — sxxypHain paan0o3aeKTPOHUKH
http://remont-aud.net/ — caiiT Mo peMOHTY paJKO3IEKTPOHHOU armapaTyphl.
http://shemu.ru/ — paguo cxembl U CTATHH.
http://www.radioliga.com/ — xypHain «Pagnoaro0uTesnnb

10. IIporpaMmmHoOe o0ecniedeHHe COBPEMEHHBIX HH(POPMAHOHHO-KOMMYHHUKAMOHHBIX
TEXHOJIO0T Uil

1 CryaeHTbl HMEIOT AOCTYH K €AMHOMY OOpa30BaTElbHOMY IOpTaly, II€ MOIyT B
OTKPBITOM  JIOCTyNl€  TOJB30BATBCA  pecypcaMu  y4eOHO-METOAMYECKOW  JIMTEpaTypHl,
SIBJIAIOIIMMUCS pa3padoTtkamu Benymux BY30B Poccun.

2. JInsg ped THHTOBOTO KOHTPOJISI MCIIOJIB3YETCS CHCTEMa KOMITBIOTEPHOT'O TECTHPOBAHUS
Ha 0ase mporpammHoro ooecrnieuenus Moodle.

3. Ilpu BbINOJHEHHH J1a0OPAaTOPHOrO MPAKTUKyMa CTYAEHTHl B 0053aTEIbHOM IMOpSAAKE
IOpOBOJAT 00pabOTKYy S3KCIEPUMEHTAJBHBIX JAHHBIX C IPUMEHEHHEM IPOrPaMMHBIX Cpef
Microsoft Exell, MathCad.

4. B pamkax obecrniedyeHus MIPUMEHEHNs KOMITBIOTEPHBIX TEXHOJIOTUI B 00pa30BaTEIbHOM
mporecce HMMEIOTCS  CIENHMATU3UPOBAHHBIE KOMIBIOTEPHBIX Kjlacca €  COBPEMEHHBIM
IpOrpaMMHBIM 00€CIIedeHHEM U UMEIOIIUM BbIX0[] B IHTepHeT.
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11. MaTepuaibHoO-TeXHHYecKOe o0ecreyeHHe AU CHHUIIIMHbI
MarepuanbHO-TEXHUUYECKYIO 0a3y AJIs IPOBEACHUS 3aHATHH MO JUCLUIIIMHE COCTABIISIOT:
. CHeNMaIu3upOBaHHAsd  ayJUTOPHs, MCIOJIb3yeMas Ipd  IPOBEACHHUM  3aHITHU
JIEKLHOHHOI O THUIIA, OCHAIEHHAsd MYJIbTUMEIUWHBIM IIPOEKTOPOM U KOMILIEKTOM almapaTyphl,
HO3BOJIAIOIEH TEMOHCTPUPOBATh TEKCTOBbIE U IpaduyecKre MaTepHabl;

o pabouee MecTo MpernogaBaTels;
. paboune MecTa CTyI€HTOB.
MynbsTuMenuiiHas npe3eHTalus, ConpoBoKIatolas JEKIHI0, 03BOJISET MPENoIaBaTEIo
aKIEHTUPOBaTh BHUMAHUE CTYJCHUECKON ayJUTOPUHU HA KIIFOYEBBIX BOMPOCAX JICKIIHH.
JucrumimHa obecreyeHa:

° TECTOBBIM MaTepHaJlaMU B 3JIEKTPOHHOU oOyuaromiei cucteme «Moodle» (OTKpBITHII
YHUBEPCHUTET);

° KHIDKHBIM (DOHIIOM OMOIHOTEKH;

° ANIEKTPOHHBIMU BEPCUSAMU JICKIIUA U YICOHUKOB.

CryneHTsl UMEIOT A0CTYI yepe3 IHTepHeT JoCcTyn K 3JIEKTPOHHOM 00yuaroiel cucreme
«Moodle» (OTKpBITEI YHUBEPCUTET), KOTOPas MO3BOJISET Pa3MeIlaTh AIEKTPOHHbIE YdeOHbIe
KypChbl B CBOOOJJTHOM JIOCTYIIE JJIsl CTYAEHTOB YHUBEPCUTETA.

[Tpu mpoBeneHnN 3aHATHI JIEKIIMOHHOTO THTIA, CEMUHAPCKUX 3aHATHI UCIOJIB3YIOTCS
JIUYEH3UOHHOE NPOZPAMMHOE 0becneueHue u c60000HO PACNPOCMPAHAEMbLE NPOZPAMMDbL:

J Microsoft Office munensus: loroop Nel35 or 22.05.2018, morosop Ne n-21100 ot
20.09.2017, ceptuduxat ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroop Ne 18/2016-31603884322 or 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015, morosop
Ne 1/01-12 or 01.12.2014, morosop Ne0331100002314000061-0003152-01 or 25.11.2014,
JIOTOBOD Ne0331100002314000077-0003152-01 oT 29.12.2014, JIOTOBOP
Ne(0331100002314000038-0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009, ceprudukar
ot 18.06.2008, ceprudukar ot 12.10.2007, ceprudukar ot 14.03.2007,

. apxuBatop 7z, Adobe Acrobat Reader numien3us: npemocraBisercs OECIUIATHO Ha
ycloBusx 1o aapecy https://www.adobe.com/ru/legal/terms.html;

) Mozilla  Firefox munensus: GPL/LGPL/MPL, Google Chrome muneH3us:
IpeAOCTaBsieTCs] OECIUIATHO Ha YCIOBHSIX JIMIEH3WMOHHBIX COTJIAICHWH Ha MPOrpaMMHOE
obecrieueHue c OTKPBITBIM UCXOJIHBIM KOJIOM o aapecy
https://code.google.com/intl/ru/chromium/terms.html.

JIst CTYZIGHTOB C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI CO3JIaHBI CIICIUATBHBIC YCIOBHS
JUI Toy4eHust oopasoBanus. Crenuanu3upoBaHHOE MTOMEIIEHUE ISl MHBAJIUJIOB PACIIOI0XKEHO
o azapecy: 360004, Kabapauno-bankapckas pecrybnuka, r. Hampuuk, yn. UepHBIIEBCKOro,
173, rnaBHbIN y4eOHBINH KOPIYyC YHUBEpCUTETA, aynuTopus Nel4s.

B memsx MOCTYymHOCTH TONy4YeHUs BBICIIETO 0Opa3oBaHUs MO 00pa30BaTENbHBIM IpOrpamMmam
WHBAIMAAMHA W JIMIIAMH C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSl YHHUBEPCHUTETOM
obecreuynBaeTcs:

° aNbTepHATUBHON Bepcuel opuInanbHoro caita B cetu « MHTEepHET» /U1l CTa0OBUASIINX;
. MPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIET0 00yUYaI0IIeMycsi HEOOXOAUMYIO TTOMOIITb;
. JUId WHBAJIWJIOB W JHUI C OrPAaHHUYECHHBIMH BO3MOXKHOCTSIMH 3J0pPOBbA IO CIYyXYy —

TyOnMpoBaHME BCIyX CIIPABOYHOM MH(OPMAIIUHN O paciCaHuy y4eOHBIX 3aHATHH, oOecreueHne
HaJIOKAIIUMH 3ByKOBBIMU CPEJCTBAMHU BOCIIPOM3BEICHUS HH(POPMAIINH;

J JUIi MHBAJIUAOB M JIMI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbS, HMEIOIINX
HapYIICHUST OMOPHO-IBUTATEILHOTO amnmnapaTa, CO3/aHbl MaTepUAIbHO-TEXHUYECKUE YCIIOBUS
o0ecreynBaroNie BO3MOXKHOCTh OECIpENnITCTBEHHOIO JOCTYNa OOydaromuxcss B ydeOHbIE
NIOMEIEHHs, OOBEKTy MHTaHUs, TyaJeTHbIE W JPyrue IOMEIICHUS YHHBEPCHTETa, a TaKKe
npeObIBaHMS B YKa3aHHBIX MOMEUICHUSAX (HaJMYUe PaCHIMPEHHBIX ABEPHBIX IPOEMOB, MTOPYYHEH
U IpYTUX IPUCIIOCOOICHUI).
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IIpunoxenue 1
Jluct u3menenwnii (qomnoaHeHuit) B paboueit mporpamMme

JTUCHUILTUHBI (MOYIIS)
B51.0.09 «<YCTPOUCTBA IPUEMA U OBPABOTKH CUTHAJIOB»

no Harnpasiyienuto noarorosku 11.04.01 Paguorexnuka
HanpaBJIeHHOCTH (Mpoduib) MHTerpupoBaHHble cHCTeMBbI §€30I1ACHOCTH € pacnpe/ie1eHHOM
apxutekTypoii Ha 20 — 20 yaeOHbIii roj

Ne n/m JaemeHT (nmyHkT) PITJI Ilepeyenn IIpumeyanue
BHOCHMBIX
H3MEHEHHH

Obcyocoena u pekomen008ana Ha 3acedanuu Kagpeopvi
DIEKTPOHUKH U HHGOPMAIIMOHHBIX TEXHOJIOIHUH,
npoTokos Ne OT « » 2022 r.

3aBenyrommuii kageapoii /P.III. Temes [/

O AITUCH pacum(prBKa noanucu Jara
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KpnTepml OI€HKMH KaYeCTBA 0CBOCHHUSA JUCHUITJINHBI

IIpuioxkenue 2

Kon KPUTEPUU U TIOKA3SATEJIM OHEHUBAHUA PE3YJBTATA OBYUYEHUA
KOMIICTeHI MU - -
Ikaja mo TpaAMIMOHHON NMATHOAJILHOI cHCTeMe
PE3YJIBTAT B = T =
a30BbIil YPOBEHD OABHHYTHIN .
OBYUYEHHUS yp PO/IBHIY BbICOKHIi ypOBeHD
YAOBJICTBOPUTEILHO YPOBEHb
10 TUCHUIINHE HEJAONMYCK | HEYAOBJIETBOPHUTEIbHO otan4Ho/ mud. 3a4er
/nud. 3auer xopouo/ Audg. 3a4er
(Moay.110)
Ikana no 0aJJbHO-PEiTHHIOBOM cHCTeMe
0-35 36 - 60 61-80 81-90 91 -100
3HaTh: TIPUHLIVIIBL OTCYTCTBHE 3HaHUH 0: HETIOJIHBIE 3HAHUS O: B I€JIOM  YCIEIIHbIE | IOJHOCTBHIO
NOCTPOCHUA - TpUHOUTAX paboTHI - TIpUHOUTIAX paboTHI 3HaHUI O: copMHUpOBaHHBIE
JIOKAJIbHBIX u YCTPOMCTBA, YCTpOICTBa, - TNpUHOHIAX Pa0OTHI | 3HAHUA O:
TJI00aITbHBIX . BO3MOJKHOCTSIX CPE/ICTB | BO3MOYKHOCTSIX CPEICTB | YCTPOMCTBa, - mpuHDWHax paboTsl
KOMIBIOTCPHBIX CCTCH, KOHTPOJISl TEXHMYECKOTO | KOHTPOJISl TEXHUYECKOTO i
i — P p BO3MOYKHOCTSIX CPEACTB | YCTPOMCTBa,
OCHOBBI -
. COCTOSITHUSA COCTOSIHUS KOHTPOJISI TEXHUUYECKOTO | BO3MOXKHOCTSIX CPEJCTB
TEXHOJIOTUH, TUIIOBbIE . .
OIIK-3 NpoLeypHI Panno3IEKTPOHHOM PaguodIEKTPOHHON COCTOSIHUS KOHTPOJISI TEXHUYECKOTO
Criocoben NPHMeHEHHs anmnapaTypsl; anmnapaTypsl; PaAnO3IEKTPOHHON COCTOSIHUS
MpHOGPETaTh U | MpoGIeMHO- Hesmaer | - wmeromax o6pabotku | - Meronmax 06pabOTKH | armaparyper; PamHO3IEKTPOHHON
HCIIONB30BATh | OPHCHTHPOBAHHBIX PE3YJIBTATOB U3MEPEHUM | PE3YJIBTATOB H3MEPCHUI | - Merogax 0OpPabOTKM | ammapaTypsl;
HOBYIO TIPUKJTATHBIX C HCIIOJIb30BAHUCM C HCIIOJIB30BAHHUEM Pe3ynbTaToOB I/I3MepeHHﬁ - Meromax O6pa6OTKI/I
uH(OpMaIMIo | TPOTPAMMHBIX CPETICTB CpCICTB . CpCACTB . C HCIOJIb30BaHUEM Ppe3yJIbTaTOB U3MEPEHUI
B cBoeii | B IUCIUIIMHAX BBIUUCIIUTENILHON BBIUUCIIATENILHON cpesicTB ¢  HCIOMB3OBAHHEM
o TCXHHUKH. TCXHHUKH. BBIYMCIIUTEILHOMN
NpeIMETHOI podecCHOHANLHOTO cpescTB ]
LIUKJIa 3 TEXHUKH. BBIYUCIIUTEIILHOU
obnacTu, .
npodeccuoHaIbHON TEXHHUKH.
IpeAsIaraTh
HOBBIE HICH 1 cepe AesTeNbHOCTH.
X0 < YMeThb: UCIONB30BaTh OTCYTCTBHE WM | HEOCTaTOYHOE YMEHHE: | B LEJIOM  YCIEHIHOE | MOTHOCTBIO
eLLLeHIO COBpPEMEHHEIE YaCTUYHOE YMEHUE: - paGoTars ¢ | ymenne chopMupoBaHHOE
EIH)KGHG HBIX UHQOPMALMOHHbIE 1 - paborath C | KCILTyaTalMOHHOI - paboTath ¢ | ymenne
sanas P KOMIIbIOTCPHBIC 9KCILTYaTalHOHHOM JIOKyMEHTaIuel 0 | BKCIUTyaTallHOHHOM - paborarts c
. TEXHOJIOTUH, CEeIlCTBa JAOKYMCHTAIUCH IO | TEXHUYECKOMY I[OKyMeHTaHHeﬁ 1o 3KcnnyaTauI/IOHHOI71
KOMMYHHKAIUH .
cnoco%lzrsy}]-({)ml’/le He ymeer TEXHUYCCKOMY 00CITy>)KNUBaHHIO TEXHUYECKOMY JOKYMCHTAIMCH o
OBBIIICHHIO 00CITy)KUBaHHIO . Paano3IeKTPOHHON 00CITy>KUBaHHIO TEXHUYCCKOMY
AIN0DIEKTPOHHON : i
sdexTHBHOCTH pan Tp anmnaparypsl; Paano3JIeKTPOHHOU 00CITyKMBaHHIO 5
Hay4HOIH u almaparypel, - MCII0JIb30BaTh CPENICTBA | ammaparyphl; Paano3JIeKTPOHHO
00pa3oBaTesbHOi chep - UCIIOJIB30BaTh CPEACTBA | U3MEPEHU 1A | - UCIIONIB30BaTh CPEICTBA | aNMapaTypsl;
e TENbHOCTH. M3MCPCHUS WL | KOHTPOJIA TEXHUYCCKOTO | H3MEpeHHs I | - ACTIONIB30BATH CPENCTBA

KOHTPOJIA TCXHHUYCCKOI'O




Kon
KOMIIETE€HI[ M1

KPUTEPUU U ITIOKA3ATEJIM OUEHUBAHUS PE3YJIBTATA OBYYEHUSA

kaJjia no TPaIUUMOHHON NATHOAIIBHOI cucTeMe

PE3VJBTAT Ba3zoBblii ypoBeHb IIpoaBunyTHIH
OBYYEHUA yp P y Bbicokuii ypoBeHb
YAOBJIETBOPUTEIbHO YPOBEHb
MO JUCHMITIHHE HEJONMYCK | HEYJAOBJIETBOPUTEJIbHO OTJMYHO/ 1u. 3a4eT
/mad. 3auer xopouno/ aud. 3a4er
(MoayJ110)
Ikana mo 6a/UILHO-PETHHTOBOI cHCTeMe
0-35 36 - 60 61 - 80 81-90 91 - 100
COCTOSIHHS COCTOSTHUS KOHTPOJISI TEXHHYECKOTO | M3MEPCHUS Ut
PaaHOAIICKTPOHHOMN PaIuOdICKTPOHHOM COCTOSTHUS KOHTPOJIST TEXHUUYECKOTO
anmaparypsl. anmaparypsl. Panuo3JIEKTPOHHOM COCTOSIHUSA
anmaparypsl. PaanOdIEKTPOHHOM
anmaparypsl.
Baagerb:  Meromamu OTCYTCTBHE HaBBIKOB | HEJOCTATOYHOE HaJIN4He HaBBIKOB | YCICITHOC BIIaJCHHC:
MaTeMaTHIECKOTO BIIQJICHHS: BIIAJICHUC: BIIAJICHHS: - 3KCILTyaTanuei
MOJIETUPOBAHUSA - JKCIUTyaTauuen - JKCIULyaTaluei - JKCIULyaTaluei PaIMOdIEKTPOHHON
PaTuOTCXHUYCCKUX PaaMOIEKTPOHHOM Paavo3NeKTPOHHOM PaaMOIEKTPOHHOM anmaparypel;
YCTPOHUCTB U CUCTEM, He anmnaparypsl; anmnaparypsbl; arraparypsl; - cOOPKOH U HAaCTPOMKOI
TEXHOJIOTHIECKHX Brajeer | - COOPKOIi M HACTPOMKOH | - COOPKOH M HACTPOHKOH | - COOPKOI 1 HACTPOMKOH | pajHOdNIEKTPOHHOI
HPOLECCOB ¢ Paano3IIEKTPOHHOM PaarodIIEKTPOHHOM PaznOdIIEKTPOHHON anmaparypsl.
UCTIOJIE30BAHNEM armapaTypel. armaparypel. armapaTypel.
COBpPEMEHHBIX
WHPOPMAIIMOHHBIX
TEXHOJIOTUH.
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