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1. Henapb u 3a1a4u 0CBOCHUS AUCUHUILIMHBI (MOLYJ151)

Lenbro ocBoeHUs] TUCHUILIMHBI SIBJSIETCH NOATOTOBKA CTYJIEHTOB II0 TEOPETUUECKUM
OCHOBaM, IpPUHIUIAM IIOCTPOEHMS, NPAKTUUYECKOMY IPOEKTHUPOBAHMIO TPAKTOB IIpUEMa U
aHAJIOTO-IIU(POBOI 00PaOOTKH CUTHAIOB PATUOTEXHUYECKUX CUCTEM PA3IIMYHOTO Ha3HAUCHUSI.

K ocHOBHBIM 3a/1a4yaM AUCHHUILIMHBI OTHOCUTCS U3YUEHHE:

— Pa3HOBHUIHOCTEH CTPYKTYPHBIX CXEM MPUEMHHUKOB, 00JIACTEH UX IPUMEHEHU I,
[IPEUMYILECTB U HEJJOCTATKOB;

— anemeHToB U y310B YIIOC;

— aBTOMAaTHYeCcKuX peryauposok B YIIOC;

— 0COOEHHOCTEH OCTPOCHHUS YCTPOMCTB preMa HHpOpMaIHH, TTepeiaBaeMoi B IH(poBoit
opme;

— 0COOEHHOCTEN yCTpOICTB NMpuemMa myMonoA00HbIX CUTHAJIOB;

— TEOpHs U TEXHUKa U3MEPEHUN TexHn4Yeckux xapaktepuctuk YIIOC.

N3ydeHne nucUUIIIMHBI HAMPABICHO HA MOJATOTOBKY CIEMATIUCTOB, COCOOHBIX peliaTh
mpoOieMbl, BO3HUKAIOIIME NpPU OSKCIUIyaTallMd H3JENUN DJIEKTPOHHOM TEXHHUKH € Y4YETOM
obymacti, THUNOB © 3adad MNpPOPECCHOHAIBHOW  JCSATEIBHOCTH B  COOTBETCTBUHU C
npodeccroHalIbHBIMU CTaHAapTaMu:

- 06.005 «CneuuamucT MO H3KCIUTyaTallud pPaJuO3JIEeKTPOHHBIX CPEICTB (MHXKEHEp-
AIIEKTPOHMK)», YTBEP)KIEHHBIM MpHKa3oM MuHHCTEpCTBa Tpyda U COLMAIBHOM 3alllUThI
Poccuiickoit @eneparnuu ot 31 utonsg 2019 rona N 540H (3apeructpupoBan B Muntocte PO 28
asrycta 2019 rozga, peructpaunonsasiii N 55756).

— 40.058 «MuxeHep - TEXHOJOT MO MPOU3BOACTBY H3JECIUNA MHKPOIICKTPOHUKUY,
YTBEPKJACHHBIM NpUKa3oM MuHHCTEPCTBA Tpyla MW COLUMAIBHOM 3amMThl Poccuiickoit
®enepanun ot 03.07.2019 1. Ne 4801 (3apeructpupoBan Muntoctom Poccun 29.07.2019 r. Ne
55439).

2. MecTto nucnuniannbl (moayJast) B crpykrype OIIOII BO
JluctunnuHa BKIIOYEHa B BapuaruBHylO dYactb b1.B.02 yuebHoro mrana 1o
HanpaBiieHuto noaroroBku BO  11.04.01 Pamuortexnmka mnpodunb: «MHTETpupOoBaHHBIC
CUCTEMBbI OE€30MaCHOCTHU C PACIIPEICTICHHON apXUTEKTYPON».
[Ipu ocBOEHUM TUCIUIUIMHBI 00YYaIOIIUNACA CMOKET YACTUYHO MTPOJEMOHCTPUPOBATD

cnenyrone 0600mmeHHbie TpyaoBbie GyHKIuu (OTD):

— JDKenjiyaTamnusi paanod3JeKTPOHHOM annapaTypsbl (podeccuoHaNbHbIN CTaHIapT
06.005 «CrienpayiucT MO AKCIUTyaTalldyd PaauodJICKTPOHHBIX CPEICTB (MHKEHEP-3JIEKTPOHUK)Y,
ko1 B, ypoBenb kBanmudukanuu - 6);

— Pa3paboTka eIUHUYHBIX TEXHOJOTMYeCKHX IMPOLECCOB M peKOMeHIauuii 1o
YCTPAHEHHI0 M NpeayNpe:kIeHuI0 Opaka B NPOU3BOACTBE H3JeJHH MHKPOIJIEKTPOHUKHU
(npodeccuonanpublii ctanaapT 40.058 «MHxkeHep - TEXHOJOr MO MPOU3BOJACTBY H3ICIUN
MUKPORJIEKTPOHUKIY, K01 B, ypoBeHb kBanudukanuu - 6).

MeTtobl U CpeaCcTBa, UCMIONb3YeMble TTPH U3YYCHHUH TUCIUILIMHBL «Y CTPOWCTBA IpUeMa
U 00paOOTKM CHUTHAJIOB» HUMEIOT KaK CaMOCTOSITENbHOE 3HAYeHWE, TaK M HUCIHOJB3YIOTCS B
napajuieJIbHO U3y4aeMbIX JIMCLHUIINHAX.

JucuunnuHa Oa3upyeTcss Ha 3HAHUAX, paHee TMPUOOPETeHHBIX CTYACHTaMU TpU
u3ydeHuu quctuminH: OCHOBHI TeopHH 1iemneil; JnekTponuka; [Ipuem n o6paboTKa CUTHATIOB.

3. TpeOoBanus Kk pe3yJbTaTaM 0CBOCHUS TUCHHMIIMHBI (MOLYJI51)

IIponecc n3ydeHne MUCHMIIMHBI HAIIPaBiIeH Ha (OPMUPOBAHUE HIIEMEHTOB CJIETYIOLINX
koMmrereHIMil B coorBercTBUM ¢ PI'OC BO u OIIOII BO no naHHOMYy HampaBlIEHUIO
MIOATOTOBKH:

a) oomenpodeccnonanbubix komnerenuui (OIIK):

— crocoOeH MpHoOpeTaTh U UCIOJIBb30BaTh HOBYIO HH(GOPMAIMIO B CBOEH MpeaMeTHOM obnacTy,
IpeJularath HOBbIE MJEH U MOXO/IbI K PEelIeHHI0 HHKeHepHBIX 3a1au (OIIK-3).



B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT HOJIZKCH:
3HATb: IPHUHOUIIBI TOCTPOCHUA JIOKAJIBHBIX U rI100aIbHBIX KOMITIBIOTCPHBIX CeTeﬁ,

OCHOBbI  VIHTEpPHET-TEXHOJIOTHMi,  THUIOBBIE  MPOUEAYpPhl  NPUMEHEHUS  IPOOJIEMHO-
OPUCHTHPOBAHHBIX MPHUKIAAHLIX MPOIrPaMMHBLIX CPCACTB B JUCHHUIIIIMHAX HpO(I)GCCI/IOHaJIBHOI‘O
LUK U TPOPEeCCHOHANBHON chepe AesITEIHHOCTH.

YMETb: HUCII0JIb30BaThb COBPCMCHHBIC I/IH(l)OpMaIII/IOHHI)IC U KOMIIBIOTCPHBIC TCXHOJIOTUH,
CpeAcTBa KOMMYHHUKAIMH, CIIOCOOCTBYIOUIME TIOBBIMICHHIO J(PPEKTUBHOCTH HAydYHOU W
o0Opa3oBaTenbHOU cdep AeATeTLHOCTH.

BJIaJleTh: METOJAaMHU MAaTEMaTUYECKOTO MOJEIMPOBAHUSA PATUOTEXHUUYECKUX YCTPOMCTB
U CHUCTEM, TEXHOJOTUYECKUX MPOILIECCOB C MCIIOJb30BAHUEM COBPEMEHHBIX HMH(DOPMAIMOHHBIX
TEXHOJIOTHIL.

4. Coaep:kaHue u CTPYKTYpPa THCHUITHHBI (MOTYJIsT)
B tabnune 1 npuBoauTCS ONMHMCaHWe COACPIKAHUS TUCHUTLIIUHBI, CTPYKTYPUPOBAHHOE T10
pasgenaM, ¢ yKazaHHEM TII0 KaXJIOMYy pasfeny (GOpMbI TEKYIIEro KOHTPOJS: BBITIOJTHEHUE
naboparopubsix padoT (JIP), kommokBuym (K), TectupoBanue (T).

Tabmmma 1
HaumeHoBaHue Conep:xanue pasjaena/ TeMbl Kon dopma
pasjiena KOHTPOJIMP | TeKYIIero
yeMoii KOHTPOJIA
KOMIIEeTEeHI]
UM (U4 ee
YacTH)
1 | Bseoenue. Coneprxanue, yaeOHOMI paboueii | OIIK-3 K, T, JIP
Ilapamempoi u | nporpammsl o aucuummuae YIIOC.
xapaxkmepucmuky | MeToauueckue pEeKOMEHAIHH.
VIIOC. Pexomenayemas ydeOHas ureparypa.
CmpyxkmypHvle CTpyKTypHBIE CXEMbl PaJUOKaHAJIOB.
cxemvl VIIOC. | Mecto u (QyHKIMM NPpUEMHHKOB B
Yacmommuobie pamnokananax. Knaccudukarnus PIIpV.
Gunompol u | Paguocurnarsi, pazronoMexu u
6X00Hble Yenu. ANEKTPUYECKHE IIYMbl (aHAIUTUYECKOE,
BpEMEHHOE u CHEKTpaJIbHOE

IPEJICTaBICHUE CUTHAJIOB U ITOMEX).
Crpykryphsblie cxemsl PlIpVY: npsamoro
yCUJIEHUS, IPSAMOT0 MpeoOpa3oBaHus,

CYIEepreTepOIMHHOTIO. O6paboTtka
paZiiOCUTHAJIOB B NpUEMHHKAX.
OcHoBHBIE JNEKTPUYECKHE
XapaKTEPUCTUKHU PIIpV:

YYBCTBUTEIBHOCTh U N30MPATEBHOCTb.
CxeMbl, XapaKTepUCTUKH U (PU3NYECKas
peanu3anMs ~ YacTOTHBIX  (WIBTPOB,




IIPUMEHAEMBIX B NPUEMHUKAX B

Pa3JIMYHBIX JUana3oHax 4acToT.
DNEKTPUUECKUE SKBUBAICHTHBIE CXEMBbI
u XapaKTEPUCTUKU AQHTCHH.

Ha3nauenue, 31€KTpHUECKUE CXEMBI U
XapaKTepUCTUKH  BXOIHBIX  IIeTei
(monoca, 4vacTtoTHas WM30UpPaTEIbHOCTb,
KOdpGUIUEHT repenadn, kodhdureHt
nryma). VickaykeHusi CUTHaJIOB BO
BXOJHBIX I[CTISX.

Jlemexmopui
aAMRIUMYOHO-
MOOYIUPOBAHHBIX
CUSHATLO8.
Aemomamuueckue

u pyunbie

pe2yauposKu
VIIOC.

6

Haznauenue, cxembl U XapaKTepUCTUKU
YCWIATENEH Paauo4acToThI
(kordpumenT YCUJIEHUS,
YCTOMYMBOCTb, KOIPPUIMEHT LIyMa).
JIuHelHbIE WCKAXKEHHSI CUTHAIOB W
HenuHelHble 3¢ dexTs (0I0KupoBaHue,

nepexkpeécTHast MOIYJSLIUSA,
WHTEPMOAYJISALHNS, BTOpUYHAS
MOTYTISITINS ) B YCUITUTENSAX

panuouactotel. HazHaueHue, mpuHLIMI
JEUCTBHUSI, CXEMBI U XapaKTEPUCTUKU

npeoOpazoBaTeei YaCTOTBI
(aMHJ’II/ITy,HHO -4aCTOTHaA
XapaKTePUCTHKA, JIOTIOJTHUTEITHHBIE

KaHanbl TpuéMa, YacTOThl HUX U
ko3pdurmenter  mepemaun). Bwidop
MPOMEKYTOYHOM 4YacToThl. JIBOMHOE
npeoOpazoBaHue YacTOThI. TpeOoBaHMS
K aMIUIUTY/IE HaANpPSDKEHUs u
CTaOWUJIBHOCTH YacTOTHl TE€TEpPOJMHA.
ComnpspkeHue  pPEe30HAHCHBIX — YacTOT

reTepoIHA u IIpecesIeKTopa.
KomOunanumonHsle,

UHTEPPEPEHIIMOHHBIE u
UHTEPMOIYJISIIUNOHHBIC UCKa)KCHUS
CUTHAJIOB B npeoOpa3oBaTesix
YacTOTBHI. Haznauenue, CXEMBI,
XapaKTePUCTUKH yCUJIMTENeH
IPOMEKYTOYHOM 4aCTOTHI
(K03 PUIHEHT yCUTICHUS, aMILTUTYIHO-
YaCTOTHBIC u aAMIUTUTY/IHbIC
XapaKTePUCTHUKH). HckaxeHus
CUTHAJIOB B YCUITUTENSIX
IPOMEXKYTOUHOM yacToThl. HazHauenue,
CXEMBI, MPUHIINIT JeCTBUS,
XapaKTePUCTUKHU AMIUTUTYIHBIX

JIETEKTOPOB (KOA(pPHUIIMEHT Meperayy,
JETEKTOpHAs ¥ aMILIUTYAHO-4acCTOTHAs
XapaKTePUCTHUKH). JIuneiinpie 51
HEJIMHEWHbIE NUCKa)KEHUS CUTHAJIOB B
aMIUIMTYHBIX AeTeKTopax. CxeMbl U
XapaKTEPUCTUKHU MMITYJIbCHBIX "

OIIK-3

K, T, JIP




ITUKOBBIX JICTEKTOPOB. CxeMbl,
NPUHIMI  JEHCTBUS, KOADDUITUEHTHI
nepeavn, JIETEKTOPHBIC

XapaKTepUCTUKH (ha30BBIX U YACTOTHBIX
JETEKTOPOB U HCKAKECHUS CUTHAJIOB B
Hux. IIpuHnum npeicTBus, CXEeMBl H
XapaKTEPUCTUKHU PY4YHBIX u
aBTOMAaTHYECKHUX peryaupoBok B PlIpV:

4acTOThl  (HACTPOWKM HA  YacToTy
CUTHAjla), yCWIEHHMS U  TOJOCHI,
NOACTPOMKHM  4acTOTbl ~ T'€TEPOJUHA.

BinstHue perynmpoBOK Ha MCKaKEHUs
CUTHAJIOB B IPUEMHUKAX.

Lugposvie  6udbl
MOOYIAYUU.
Kananvnoe
Kooupoganue.
Brusanue nunetinoix
u HeUHEeUHbIX
UCKAdMCeHUU Ha
Kauyecmeo
nepeoauu
yughposwvix
CUSHATLO8.
Koppexyus
nepeoamoyHvix
Xapaxkmepucmux
mpakma.

PaznoBuHOCTH MOTyJISILINY,
MIpUMEHSIEMbIE B Y3KOIIOJIOCHBIX,
HIMPOKOIIOJIOCHBIX u
CBEPXIIMPOKOTIOIOCHBIX cUCTeMax
uudpoBoi  CBA3M. AmMruTynHas,
(dazoBas, YacCTOTHas MAaHMITYJSALHUS
(ASK, PSK, FSK), nuddepennmansuas
(dazoBas MaHUITYJISIHS (DPSK),
Moxaynauus 6e3 paspeiBa ¢asel (CPM),
KBa/IpaTypHas aMIUIUTYyIHAs
MO TyTISITTAS (QAM), OFDM-
MO, BPEMSUMITYJIbCHAsS
Moaysauus. KananbHOoe KoanMpoBaHUE.
ComnocraBiieHHe BIMSHHUA IIYyMOB B
KaHaje  Iepelaud  Ha  KadecTBO
[IePEeaBAEMOT0 CUTHAJIa B aHAJIOTOBBIX
U nudposbix cucremax. OIUHOYHBIE U
IpynnoBsle OmuOKU. THUIbI 3alUTHI OT

OlMOOK. YMEHbIIEHHE KOJUYEeCTBA
omubOOK J00aBJIICHHEM H30BITOYHOCTH.
Teopema  Illennona.  Ilpomycknas
CIOCOOHOCTh KaHaja CBSI3H.
CeepxTo4HOe KOJMPOBAHUE.
CkpembnupoBaHue. Crneuunduka
BIUSHUS  MCKQXEHWH  aMIUTMTYIHO-

yactoTHOM (AUX) m (azo-yacToTHOU
(PUYX) xapakTepUCTHUK KaHalla CBS3U B
HU(PPOBBIX CHUCTEMax Ha KadyeCTBO
nepeqaud. OlleHKa HCKaXEHUH B
KaHaje Tmepenadyd. TpaHCBepCallbHEIE,
pPEKypCUBHBIE KOppeKTOphl. Pa3nenenue
CUMBOJIOB.  JlomycTumble  YpOBHH
U(GPOBBIX CUTHANIOB Ui Pa3lUYHBIX
BUJIOB MOAYISIIUU. METOIbI N3MEPEHHUS

HEJTMHEWHOCTHU npeoOpa3oBaHMUS:
U3MEpPEHUE UHTEPMOAYIISIINH
(IBYXYaCTOTHBIH  METOA, METOJ C
HCIIOJIb30BAHUEM 0JI0C nryma),

METOAbI UCCIEAOBAHUS HETMHEMHOCTH C

OIIK-3

K, T, JIP




HCIIOJIb30BAHHEM

CHUT'HAJIOB.

CBEPXIIMPOKOIIOJIOCHBIX

TECTOBBIX

CTpyKTypa TUCHUILIMHBI (MOLYJIs1)

Tabmuua 2. O0mmas Tpy10eMKOCTh TUCIUILIMHBI cocTaBiseT 3 3aueTHbIX enunamui (108 yaca).

Buja pa6otsl TpyroeMKOCTb, YaChl
1 cemectp Bceero
Oo0mas TpyaoeMKoCTh (B 4acax) 108 108
KounrakTHas pabora (B yacax): 34 34
Jlexyuonnwvie sanamus (J1) 17 17
Jlabopamopnvie 3anamus (J13) 17 17
CamocrosiTesibHas padoTa (B yacax): 74 74
Kypcosas pabota (KP)/ Kypcosoii nmpoekt (KIT)
CamMocTosTensHOE U3ydeHNEe Pa3/IeioB/TeM 65 65
IloaroroBka u Npoxo:kaeHne NPOMeEKYTOUHOM 9 9
aTTecTaluu
Bua npomeskyTouHO# aTTecTalluH 3a4er
Taomuma 3. JIEKIIMOHHBIE 3aHITUI
Ne n/m Tema

L. Beenenue. [1apametps! u xapakrepuctuku YIIOC.

2. Crpykrypasbie cxembl YIIOC. YactoTHble GUIBTPBI U BXOTHBIE LETH.

3. JleTeKTOphl aMIUTUTYIHO-MOIYTUPOBAHHBIX CUTHAJIOB.

4. ABTOMaTH4€eCKHE U pydHble peryanpoBku B YIIOC.

5. Hudpossie Buasl Moaysiiuu. KananbHoe KoAUpOBaHUE.

6.

BinsHne nMHEHHBIX M HEIMHEHHBIX MCKAXKECHUI Ha KaUeCTBO rnepcaadu I_II/I(prBBIX
CHUI'HAJIOB. KOppeKI_[I/IH NEPCAATOYHBIX XapaKTCPUCTUK TpaKTa.

Tab6numa 4. JlabopatopHbIe 3aHITHS

Ne i/ Tema

1 HccnenoBanue npeodpa3oBartestst YaCTOThI

2 da3oBast aBTOIOJICTPONKA YaCTOTHI

3 HccnenoBanue aBTOMaTH4ECKOM peryIMpOBKU YCHIICHUS

4 HccnenoBanue BXOAHOM 1ENH

5 HccnenoBanue 4acTOTHOTO AETEKTOPA

6 HccnenoBanue aMIummTy JHOTO IETEKTOPA

Tabmuna 5. CaMOoCTOSATENIbHOE M3Y4YEHUE Pa3esioB TUCIUILIUHEI

Ne i/ Bonpocsl, BBIHOCHMbIE HA CAMOCTOSAATEJIbHOE H3Yy4YCeHHE

1. | ITapametps! u xapakrepuctuku YIIOC. Ctpykrypasle cxembl YIIOC. YactoTHble

(GWIBTPHI ¥ BXOIHBIE LIETIH.
2. | Yeunurenu paanodacTtoTsl; [IpeoOpa3oBaTenu 4acToThI;

Ycunurenu HpOMC)KyTO‘-IHOﬁ YaCTOThI. I[CTGKTOpBI AMINIMTYJHO-MOYJIUPOBAHHBIX




CUTHAJIOB; ABTOMAaTH4€ECKHE U pyuHble peryinnpoBku B YIIOC.

3. Hudpossie Buapl Moaynasiuu. KaHanmbHOE KOAMpOBaHHWE. BiusHHE TMHEHHBIX
WCKKEHUH M HETMHEWHBIX NCKAKEHUHN HAa KaU4eCTBO Mepeaayu MU(PPOBBIX CUTHAJIOB.
Koppekuus nepeaatouHbix XapaKTEPUCTUK TPAKTA.

S. OueHovHbIe MaTepHAJbI I TEKYIIEr0 H Py0e:KHOT0 KOHTPOJIsSI YCIIeBAeMOCTH U
NMPOMEKYTOYHOMN aTTecTAluN
Konnoxeuym
B cemecTpe nmpoBosTCS TpU KOJIJIOKBUYMA, KOTOPbIE OLIEHUBAIOTCS 110 8 OaI0B

KaXKIbIiA.
Bonpocekl, BBIHOCHMbIE HA KOJUIOKBHYM
(konmponupyemoie komnemenuyuu — OIIK-3)
Ilepeuiii kKonokeuym

CTpykTypHbBIE CX€Mbl paauoKaHaloB. Mecto U (QyHKIMM TPUEMHUKOB B pajuoKaHaIax.
Knaccupukanuss ~ PIIpY. Paauocurnansl, paavonomMexu UM JJNEKTPUUYECKHE  LIYMBI
(aHanmUTHYECKOE, BPEMEHHOE U  CIEKTpPaJIbHOE TPEJCTABICEHUE CUTHAJIOB M  IIOMEX).
Crpykrypubie  cxembl  PIIpY: mnpsmoro  ycuienus, mpsiMoro  npeoOpa3oBaHMs,
cyneprerepoaguHHoro. O0paboTka pajuoCUrHaiIoB B MpUEMHHUKAX. OCHOBHBIE JJIEKTPUYECKUE
xapaktepuctuku PIIpY: uyBCTBUTENBHOCTH, M M30MPATENbHOCTh. CXEMBI, XapaKTePUCTUKH H
¢busnueckas peajau3anus YaCTOTHBIX (UIBTPOB, MPUMEHSIEMbIX B NPUEMHUKAX B Pa3IMYHBIX
JMana3oHax 4YacToT. OJEKTPUYECKHe SKBUBAJICHTHBIE CXEMbl W XapaKTEPUCTUKH aHTEHH.
Haznauenue, snexkTpuyeckue CXeMbl M XapaKTEPUCTUKH BXOJHBIX Ierel (mosoca, 4acTOTHAsS
n30UpaTeaIbHOCTh, KOd(PuUIMeHT nepenayu, kodpduuueHt myma). VcKakeHHs CUTHAJIOB BO
BXOJHBIX LETISX.
Bmopoii konnoxeuym
Ha3nauenue, cxembl U XapaKTEpUCTUKHM YCWIINTENEH paznodacToTsl (Ko3(duuueHT ycuneHus,
YCTOMYHMBOCTH, KOAPGUIIUEHT ITyMa). JIMHEHHbIE HCKaXEHUsI CUTHAJIOB M HEJIMHEHHBIC A (DEKTHI
(OnokupoBaHue, NepeKpEéCTHas MOAYJALMSA, WHTEPMOIYISLNSA, BTOPUYHAs MOIYJSALMS) B
YCUIIMTENSX paguodyactoTbl. HazHaueHue, HNpUHUUI JEHCTBHSA, CXEMbl M XapaKTEPUCTHKH
npeoOpasoBareneid 4acToThl (AMIUIMTYAHO-YAaCTOTHAsl XapaKTEpUCTHUKA, JOINOJHUTEIbHbIC
KaHasbl IpuéMa, 4yacToThl UX U Ko3(duuueHTs! nepenaun). Beibop npomMexyToyHONH 4acTOTHI.
JIBoiiHOe mpeoOpa3oBaHue 4YacTOThl. TpeOoBaHUS K aMIUINTYAE HANPSKEHUsI U CTaOUIbHOCTH
qacToThl rerepoauHa. CoONpsDKEHME pPE30HAHCHBIX 4YacTOT TeTepoJuMHAa U IPEecesIeKTopa.
KomOuHanmonHsle, MHTEpQEPEHIMOHHbIE U HHTEPMOJIYJIALMOHHbIE HCKA)KEHUS CHUI'HAJIOB B
npeoOpasoBarensix  4acrtoTbl.  Ha3HaueHwe,  CXeMbl,  XapaKT€PUCTHUKU  YCHUJIIMTEJIEH
IIPOMEXKYTOUHOM 4acTOThl (KO3(PPULUEHT YCUIICHUS, aMILIUTYIHO-4YaCTOTHbIE U aMIUIUTYIHbIE
XapakTepUCTUKH). VICKa)KeHUsI CUTHAJIOB B YCWJIMTENSIX IPOMEXYTOUHOM yacToThl. HazHauenue,
CXeMbl, HNPUHIUN JEHCTBUS, XapaKTEPUCTUKU AaMIUIUTYJHBIX JETEKTOpOoB (kKo3(dduiueHt
nepeaayn, 1eTeKTOpHas U aMILIMTYIHO-4YacTOTHAsl XapaKTepUCTUKH). JINHElHbIe U HeJIMHEeiHbIe
HCKQ)KEHUSI CUTHAJIOB B aMIUIMTYIHBIX JieTeKTopax. CXeMbl U XapaKTepUCTUKUA UMITYIbCHBIX U
MIUKOBBIX JETEKTOpOB. CXeMbl, MPUHLUN AEHCTBHS, KOI((UIMEHTHl Meperadyn, NeTeKTOPHBIE
XapaKTepUCTUKU (PA30BBIX U YACTOTHBIX JETEKTOPOB M MCKa)KEHHUsSI CUTHAJIOB B HUX. [IpuHImn
NEUCTBUS, CXEMbl M XAapaKTEPUCTUKM DPYYHBIX M aBTOMAaTHUYECKUX perynupoBok B PIIpV:
4acTOThl (HACTPOMKM Ha YacTOTy CHUTHala), YCWIEHHs M IIOJIOCBHI, MOJICTPOMKH YacTOTHI
reTeporHa. BiusiHue peryampoBOK Ha UCKaXXEHHs CUTHAJIOB B IPUEMHUKAX.
Tpemuii konnoxkeuym

PasHoBuIHOCTH  MOAYJIALMH, MPUMEHSEMBIE B  Y3KONOJIOCHBIX, IIMPOKOIOJOCHBIX U
CBEPXIIUPOKOIOJIIOCHBIX CHUCTEeMax UU(GPOBOM CBs3U. AMIUIMTYAHAs, (a3oBasi, YacTOTHAs
manunymsimus  (ASK, PSK, FSK), muddepenumanshas ¢asosas wmanunyasaaus (DPSK),
Moaysiius Oe3 paspeiBa (aszel (CPM), kBagpaTypHas amiumdtyaHas monymauus (QAM),
OFDM- Mo nynsmus, BpeMsiuMITyJbcHas Mmoayisinus. KanansHoe kogupoBanue. ConocraBiieHHe




BJIMSIHUSL IYMOB B KaHaje MEpeAaud Ha KauyecTBO IEpPeJaBaeMOro CUTHajla B aHAJOTOBBIX U
uppoBblx cuctemax. OJUHOYHBICE W TPYIIOBBIE OMMUOKU. THUMBI 3aIIUTBI OT OIIHOOK.
YMeHbIICHHE KOJIMYeCTBa OMmUO0K nobOaBineHneM wu30bITouHOCTH. Teopema IllenHoHa.
[IponyckHast cnocoOHOCTh KaHaia cBsizu. CBepxTouHoe KojaupoBanue. CkpemOnupoBaHue.
Crienuyka BIUSHUS UCKOKEHUH aMIUTyAHO-4acToTHOW (AUX) m dazo-uactotHOU (DUX)
XapaKTePUCTHK KaHalla CBS3M B IMQPPOBBIX CHCTEMax Ha KadecTBO mepeaadu. OIleHKa
HMCKOXCHUI B KaHaje mepenayu. TpaHcBepcaibHbIE, PEKYPCHUBHBIE KOPpPEKTOpHL. Pa3znenenue
CUMBOJIOB. [lomycTHMBIE YpOBHM HH(POBBIX CUTHAJIOB JUISI PA3IMYHBIX BHJOB MOIYJISIIUU.
Mertoasl  u3MEpeHHUs]  HETUHEHHOCTH  MpeoOpa3oBaHUA: HU3MEPEHHE  HUHTEPMOIYJIALIHHI
(IByX4acCTOTHBIA METOJl, METOJ C HCIOJIb30BAaHHUEM II0JIOC IIIyMa), METOJbl HCCIEIOBaHUS
HEJTMHEHHOCTH C MUCIOJb30BaHUEM CBEPXITUPOKOTIONOCHBIX TECTOBBIX CUTHAJIOB.

Pexomenoayuu npu no02omoeKe K KOA10Keuymy
e mpopaboTaTh KOHCIEKTHI JEKIIUN MO0 BOTPOCaM KOJUIOKBUYMA,
® [IPOYHUTATH OCHOBHYIO U JOTOJHUTEIBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO 10
M3y4aeMbIM BOTIPOCaM;
® OTBETUTH Ha BOMIPOCH! KOJUIOKBUYMA;
® [IpU 3aTPYIHEHUSX, TPOKOHCYIBTUPOBATHCS C MIPETO/IaBATEIICM.

Kpumepuu ouenueanusn

Ouenka
HEY/0BJIETBOPUTEILHO | YI0BJETBOPUTEJIbHO X0po1Io OTJIMYHO
2 0as1a 4 0as1a 6 0as10B 8 dass10B
Crynentr He  3Haer | CryneHT nmoBepxHOCTHO | CtyneHT xopomio | CTyAeHT B MOJHOM
3HAYUTEIBHONM  YacTH | 3HAET BOMPOCHI | 3HaeT  Marepual, | oobeme 3HaeT
BOIIPOCOB,  JOIMYCKAET | KOJUIOKBUYMA, rpaMOTHO M MO | MaTepual,

CYIICCTBECHHBIC OIINOKU JOITYCKAa€T HETOYHOCTHU CYIIECCTBY U3JIara€t | rpaMOTHO n 110

B OTBETaX Ha BOMPOCH | B OTBETE Ha BOIIPOC ero, JIOTyCKasl | CYILECTBY U3JIaraeT
HEKOTOpHbIE ero, He JOIycKas
HETOYHOCTHU B | CYILIECTBEHHBIX
OTBETE Ha BONPOC | HETOYHOCTEH B

OTBCTC HA BOIIPOC.

Oo0pa3ubl TeCTOBBIX 3aIaHU
(konmponupyemoie komnemenyuu — OIIK-3)
1. Kaxoii 6uo yyscmeumenbHOCmu Xapakmepe 0/ 0emeKmopHo20 NpuemHuxa?
a) YyBCTBUTEIHHOCTh, OTPAHHUCHHAS IIIyMaMH;
0) 4yBCTBUTEIHHOCTh, OTPAHUYCHHAS YCUIICHUEM;
B) MIOPOTOBAsi YyBCTBUTEIBbHOCTH;
T') TaHT€HIIMaJIbHas YyBCTBUTEIbHOCTD;
1) IpeieTIbHas YyBCTBUTENBHOCTD.

2. Kakue xackaowl cynepeemepoounHo2o npuemMHuKa obecneyusarom uzoupameabHoCms no
coceOHemy KaHany?

a) BXO/IHAs LIeIIb;

0) YPY;

B) IpECENIEKTOpP;

r) mpeoOpa3oBareb;

n) YIIY;

e) nmpeoOpazoparens u YIIY.
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3. Umo nazwieaemcs ouanazonom paboyux 4acmom paouonpuemHo2o ycmpoucmea?
a) 9TO CIOCOOHOCTH IreTepOIHA 00ECTIEYBATh IPUEM CUTHAJIOB;

06) 9TO 007acTh BO3MOXXHBIX YaCTOT HACTPOMKH TPUEMHHMKA, B TMpeaenax KOTOpOi

o0ecrieynBaeTcsl IPUEM CUTHAJIOB;

B) 3TO 00J1aCTh BO3MOXHBIX YaCTOT NEPECTPONUKH T'eTEPOANHA;

r) 3T0 00JIACTh YaCTOT, COOTBETCTBYIOIIAs TI0JIOCE MPOITyCKAaHUS PECETIEKTOPa;

1) 3T0 00JIaCTh YaCTOT, COOTBETCTBYIONIAS II0JIOCE MPOIYCKAHHS IIPECENEKTOPA, C yIETOM
YaCTOTHOW MEPECTPOUKH I'€TEPOINHA.

4. Vrasrcume napamwempbol YaCMomHuou u36upamefszocmu, xapakmepusyruwue celeKmusrnvle

ceoticmea YIIY:
a) U30UpaTeNbHOCTD 110 MOOOYHBIM KaHajIaM MpUeMa;

0) u30MpaTENIBHOCTHL IO COCEJHEMY U  3€pKaJlbHOMYy KaHajaM, KOo3(QQUIUEHT

MPSIMOYTOJIBHOCTH;

B) M30MPaTEIbHOCTH 110 COCEHEMY KaHalTy, T0JI0Ca IPOITyCKaH!Us JIMHEHHOI JacTH
MIpUEMHHKA, KO3()(PULIMEHT NPIMOYTOJIbHOCTH;

T') U30MPaATETHHOCTH IO MPSIMOMY U 3€pKaJIbHOMY KaHallaM TpUeMa;

1) U30UpaTeNbHOCTD [0 COCEAHEMY U MPSIMOMY KaHaJlaM MpUeMa;

5. UYmo cnedyem nonumams noo UCKAAICEHUAMU, BOZHUKAIOWUMU 8 PAOUONPUEMHOM
ycmpoticmee?

a) U3MeHeHHe (POPMbI BBIXOIHOTO CUTHAJIA TIO0 CPABHEHUIO C (JOPMON BXOTHOTO CUTHAJIA;
0) nosiBieHre MOOOYHBIX KaHAIOB MIPHEMA;

B) UCKa)KEHMsI MOSIBJIAIOTCS, €CIM IPUEMHHUK HE TOYHO HACTPOECH Ha HECYLIYIO YaCTOTY
BXOJJHOTO CUT'HAJIa;

I') 9TO Meperpy3ka OTAENbHBIX KAaCKaJOB OOJIBIINM YPOBHEM BXOJHOIO CUTHAJA;

1) HETIPABUJIBHBIM BBIOOD yIjIa OTCEUKH.

6. Umo nazvieaemcs OUHAMUHECKUM OUANA30HOM NPUEMHUKA?

a) CIIOCOOHOCTh YCHIJIMBATh CJ1a0ble CUTHAJIBI,

0) CIIOCOOHOCTh YCHIIUBATh CUJIBHBIC CUTHAJIBI,

B) CIIOCOOHOCTh YCHJIMBATh CHT'HAJIBI BBIIIC OMPEJICIICHHOTO YPOBHS;

I') 3TO MPOU3BeIeHNE KO PUIIMEHTA YCHIICHHUS Ha M0JI0Cy NpUeMa;

1) OTHOIIECHHWE MAaKCHMaJbHOTO YPOBHSA BXOJHOIO CHTHAJA B MOJIOCE MPOITYCKAHUS
MPUEMHHKA K YYBCTBUTCIILHOCTH.

7. Kaxoeo naznauenue npeo6pa306ameﬂﬂ yacmonisl 6 cynepeemepoduHHOM npueMHuKe?
a) NpeaHa3Ha4YCH JJIs1 IIOBBIIICHUA cTaOMJIBHOCTH YaCTOTa IMPUHUMACMOT'O CUT'HAJIA,

6) npeaHa3Ha4yCH AJIA IIEPCHOCA CIICKTpa CUI'Hajla U3 OJTHOM 4aCTOTHOM 001acTH B APYT'Y1O;
B) npeaHa3Ha4YCH AJIs1 MIOHUXKCHUA Hecymeﬁ YaCTOThI BXOJHOI'O CHMI'HAJIA,

r) npeaHa3sHa4CH M1 YMCHbIICHUS YU CIIa MoOOYHBIX KaHAJIOB nmpuema,

,[[) npeaAHa3HauYCH I YBECIINYCHU A I/136I/IpaTeJ'H:>HOCTI/I 110 3C€pKAJIbHOMY KaHaJTy.

8. Kakue xackaovl cynepeemepoounno2o npueMHuka 0oecnedugarom uzoupameibHoCcms no
3EpPKANTbHOMY KAHALy?

a) BxojHas ernb u YII4;

6) YPUY u npeoOpaszoBarens;

B) IPECENIEKTOpP;

r) mpeobpa3oBarenb;

n) YIIY;

e) nmpeoOpazoparens u YIIY.
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9. Ymo nazvieaemcs coceOHUM KaHaiom npuema?

a) MOOOYHBIN KaHAT MPUEMa, YaCTOTa KOTOPOTO COBIAIAET ¢ YacTOTOW HacTpoiku YIIY;
0) BO3MOXHas ONpKalIIas 4acToTa, Ha KOTOPOi MOKET paboTaTh CTAHIIHS;

B) IOOOYHBIN KaHaJT MPHEMa, YaCTOTa KOTOPOTO OTJIMYAETCS OT YACTOTHI HACTPOIKHU
CYIIEpreTepOIMHHOTO IIPUEMHUKA HA YIBOCHHOE 3HAYEHHUE IIPOMEKYTOYHOU YaCTOTHI;

I') KaHaJl IpueMa, 00pa30BaHHbIN KOMOMHAIMEN IByX 4acTOT, HE MOMNAJAI0UINX B MOJIOCY
npuema.

10. Ymo npousotioem 6 paduonpuemMHom YCMpoUcmee, eciu Y8eIudums 3Ha4eHue
NPOMEAHCYMOUHOU Yacmomul?

a) HU 4ero He MPOU30MIET;

0) YMEHBIIMTHCS U30MPATEIBHOCTh IO MPSIMOMY, COCEAHEMY U 3€pKaJlbHOMY KaHallaM
npuema;

B) YBEJIIMYHUTHCS U30MPATEIHHOCTH 110 TPSMOMY, COCEHEMY U 3€pKaJIbHOMY KaHaIaM MpHUeMa;
') YMEHBIIUTHCS N30MPATELHOCTH M0 MPSMOMY, COCEHEMY KaHajlaM MpHEeMa U YBEIHIHTCS
M30MPaATENFHOCTH 110 3€PKATHLHOMY KaHATy;

) YBEITMUUTHCSI H30MPATEIBHOCTD TI0 IPSIMOMY, COCETHEMY KaHaJlaM MPHEeMa U YMEHBIITUTHCS
M30MPaATETFHOCTH 110 3€PKATHLHOMY KaHATY;

11. Hazoeume cnocobwi pazouexu ouanazona nPUHUMAemvblx Yacmom Ha N00OUANA30HbL:
a) JIMHEWHBIN, JTOTapU(PMUYECKAN U SKCTIOHCHIIMAILHBIN;

0) TUHEWHBIN, KBaIpaTUIHBIN, JOTapU(IMUAYECKUA U SKCTIOHCHITMATBHBIN;

B) JJMHEWHBIN U HEMHENWHBIN KO3 (UIIMEHT NepeKPhITUS U YaCTOTHBII UHTEPBA,

T') paBHbIe KOG GUIIUEHTHI IEPEKPHITUS U PaBHbIE YaCTOTHBIE MHTEPBAJIbI JJIs BCEX
MO//TMaNa30HOB;

1) TI0ObIe U3 MEePEUYHCIICHHBIX 37I€Ch CIIOCO0OB.

12. Ymo nazvieaemcs uacmomuuiMu UCKANCEHUAMU CUCHANA?

a) 9TO MOSBJICHHE B BHIXOJHOM CUTHAJIE TOTIOJHUTEIbHBIX IIYMOBBIX COCTABIISIIONINX;

0) kodpuIMEeHT ycuiieHus H30MPATEIbHOIO KackKaja MMEET HEPAaBHOMEPHOCTH B IOJIOCE
npuema 6osiee 3 ( umm 6) ab;

B) u3MeHeHusi (OopMbl CUTHAlla B pe3yibTaTe IOSBJICHUE B CIIEKTPE BBIXOJHOTO CHUTHAla
rapMOHUYECKHUX COCTABJISIOUINX, OTCYTCTBYIOIIMX BO BXOJHOM CIEKTPE;

') U3MEHEeHUs (OPMBI CUTHANIA B PE3y/IbTaTe HAPYIICHUs 3aKOHA PaCHpeesIeHUsT MEXIY €ro
CHEKTPAJbHBIMH COCTABJISIOMIMMHU H3-32 HEPABHOMEPHOCTH YCUJICHHMSI COCTaBIISIOLINX
KoJieOaHui CIEKTpa CUTHAJIA B U30MPATENbHBIX LEMsX;

1) U3MEHEHHE 3aKOHA Orubaromieil CHeKTpa BBIXOJHOTO CHTHANIAa HA3bIBAETCS YACTOTHBIMH
HCKaKEHUSIMU.

13. Vkasrcume npuuuny, no komopoii nepexooam K MHO2OKPAMHOMY npeoopa308aHu0
uacmomul 8 cynepeemepoOUHHOM NPpUeMHUKe:!

a) CII0)KHOCTb CXEMHOI'0 PELIeHUsI 1 HEBO3MOXHOCTb nepectpoiiku YIIY;

6) 4TOOBI YMEHBIIUTH KOJMYECTBO MOOOYHBIX KAHAIOB IPUEMa;

B) 4TOOBI UCKIIIOUUTH 3aBUCHMOCTh OCHOBHBIX TapaMETPOB MPUEMHHUKA OT YaCTOThI
HaCTPOMKH;

I') IPU BBICOKUX TPEOOBAHUAX K M30UPATEIBHOCTSIM 10 COCEHEMY U 3€pKaJIbHOMY KaHaJlax
OJIHOBPEMEHHO;

1) 9TOOBI OCIAOUTH Mapa3uTHOE U3ITyUEHUE TeTepOInHA.

14. Kaxoswl npuiuHbl 03HUKHOBEHUSL HETUHEUHBIX UCKANCEHUN CUCHALA 8 KACKAOaX
paouonpuemHuxa?
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a) OTpaHUYCHHAS T0JI0Ca MPOMYCKAHMs KaK BCEr0 MPUEMHHUKA B 11€JIOM, TaK U €r0 OTJACIbHBIX
KacKaJloB;

0) dopma AUX n3bHpaTeabHOH MU HE COOTBETCTBYET opMe Ornbaromie crekTpa
CHTHAJIA;

B) HETMHEWHOCTHU BXO/HBIX M BBIXOJIHBIX XapaKTEPUCTHK YCHIUTEIbHBIX IPHOOPOB, a TAKKE
XapaKTepUCTUK HaMarHWYMBAHUS CEPJICYHUKOB;

I') IPUCYTCTBHE HA BXO/I€ IPUEMHHKA OJTHOBPEMEHHO JIBYX M 00Jiee CUTHAIOB OT Pa3HBIX
PaguOCTaHIUMI;

1) He uaeanbHOCTh AUX n30MpaTenbHbIX KaCKaI0B.

15. Hazeams cocmaeé npeobpazosamens 4acmomol.
a) TMPECeNIEKTOP U T'eTEPOIUH;

0) cMecuTelNb U TeTePOIUH;

B) CMECHTEIIb, TeTepoauH u YIIY;

') CMeCUTelNb U QUIbTP.

MeToauyeckne peKOMeHIAMHU 10 MOAT0TOBKE K TECTUPOBAHUIO

TecTel — 3TO BOMPOCHI WM 3aJaHUS, TMPEAYCMATPUBAIONINE KOHKPETHBIN, KPaTKUH,
YETKUH OTBET HAa MMEIONIMECS JTAJIOHBI OTBETOB. IlpM camMoCTOSTENbHOW MOATOTOBKE K
TECTUPOBAHUIO CTYACHTY HEOOX0UMO:

a) TOTOBSICh K TECTHPOBaHHIO, NpopadoTaTh HWHGOPMALMOHHBIK MaTepuaa o
muciuiinHe.  [IpOKOHCYNIBTHPOBAThCS C TpernojaBaTresieM [0 BOMPOCY BbIOOpa ydeOHOM
JTUTEpaTyphl;

0) 4eTKO BBIICHUTE BCE YCIOBHs TECTUPOBaHHUS 3apaHee. 3HaTh, CKOJbKO TecToB Bam
OyZeT mpelioKEeHO, CKOJIBKO BPEMEHHM OTBOJMUTCS Ha TECTHUpPOBaHHE, KaKOBa CHUCTEMa OLICHKHU
pe3yabTaTOB U T.1.

B) MpHCTynas K paboTe ¢ TecTamMH, BHHUMATEIbHO M JI0 KOHIA MPOYTUTE BOMPOC U
npeayiaraeMble BapuaHThl OTBETOB. BriOepuTe mpaBWiIbHBIC (MX MOXET OBITh HECKOJIbKO). Ha
OTJIEIbHOM JIUCTKE OTBETOB BBIMUIIMTE IMpy BOmpoca U OYKBBI, COOTBETCTBYIOIIHE
MIPaBUJIbHBIM OTBETAM;

I) B MpOIEcCEe PELICHMs KEJIaTelIbHO MPUMEHSITh HECKOJBbKO MOJXOJO0B B PELICHUH
3alaHusl. DTO TMO3BOJIAET MAaKCHUMaJIbHO THOKO OINEepUpOBaTh METOJAAMH PELICHHS, HaXo.s
KKl pa3 ONTUMaIbHBIN BapUaHT.

n) ecnu Bl BcTpeTwiu upesBblYaiiHO TpyaHBIA uis Bac Bompoc, He TpaTrbTe MHOIO
BpeMeHH Ha Hero. [lepexoauTte k npyrum tectaM. BepHurtecs K TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTaBbTE BPEMsI JUIsl IPOBEPKH OTBETOB, YTOOBI N30€KaTh MEXaHUUECKUX
OIHOOK.

Kpurepun onenuBanus

Ounenka
HEYIOBJIETBOPUTEILHO yIIOBJIETBOPUTEIILHO XOPOIIIO OTJIMYHO
0 6amnos 3 6amna 4 Gama 5 GaiioB
MeHee 50 % mnpaBunpHO | 50-70% npaBuibHO | 71-85% 86-100%
BBIIIOJIHCHHBIX 3aJaHUMH. BBIIIOJTHEHHBIX MPaBUIILHO MPaBUIIBHO
3aJlaHHH. BBIIIOJTHCHHBIX BBITTOJTHEHHBIX
3aIaHUil. 3aJaHuM.

3ananus A 1a00paTOPHBIX 3AHATHH

HaGOpaTOpHLIﬁ MPAKTUKYM SABJIACTCA BaXXKHBIM 3JICMCHTOM O6y‘-ICHI/I$I, T.K. IIPUBHUBACT
HaBBIKM CaMOCTOSTEIIbHOM pa60TBI Ha pas3IiM9HOM Ha60paTOpHOM O60py,Z[OBaHI/II/I U YMCHHC
IMOJIb30BATHCA Pa3JIMYHBIMUA an6opaM1/I U UHCTPYMCHTAMH.
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Ipumep munosoii nabopamopuoii pabomer — «Dazosas asmonodcmpouxa wacmomuoly. 1lenn
nabopatopHOil  pabOTBI —  OJKCIEPUMEHTAILHOE  HWCCIENoBaHWE Imporecca  (a3oBoid
aBTOIOJICTPOMKH YaCTOTHI: OIpeesICHIE 3aBUCUMOCTH TIOJIOCHI 3aXBaTa W MOJIOCHI yAepKaHUs
OT 3HaueHUs Kod(pHUIMEHTa YCWICHUS M TapamMeTpoB (WIbTpa HHU3KOM YaCTOTHI
(MHTErpHpyIOLIETO W MPONOPLHOHATBHO-UHTETPUPYIOLIET0) B METJIe 0OpaTHON CBS3U CHCTEMBI
OAIIY; wu3ydeHWE BIMSHHUS aJJIATUBHOTO BXOJHOTO IIyMa HAa OCHOBHBIC XapaKTEPHUCTUKH
cuctembl OAIIY.

Memoouueckue pekomenoauuu

BrimonHaenune ka0 1abopaTopHON pabOThI CKIAIBIBACTCS U3 CIEIYIOIINX 3TAIOB.
1. CamocTosiTenpHasi MOArOTOBKA CTyACHTOB K pabote. Ilepen Hauamom paboOTBHl CTYAEHTHI
JOJDKHBI YETKO TIPE/ICTABIATh ce0e 1eh pPadOoThl, 3HATh CXEMY, METOJI H3MEpPEeHHS, (PU3HIECKyIO
CYIIHOCTh OXKHJAeMbIX pe3ynbTaToB. JloykeH OBITh IOATOTOBIIEH TPOTOKON HM3MEpPEHHH,
coJiep Kauil TaOIHIBI JJIS 3aITUCH PE3YJIbTATOB U3MEPEHHUI U OCHOBHBIE pacueTHbBIE (POPMYIIHI.
CTyneHTbl, HE MOJArOTOBUBIIMECS K pabOTe B COOTBETCTBHH C OITHMH TpeOOBaHHUSAMH, K
BBITIOJTHEHUIO paOOTHI HE JIOMYCKAIOTCSI.
2. IlpoBenenue 3KCIEpUMEHTA. DTOT ITAIl OCYIIECTBIISIETCSI B COOTBETCTBHH C METOANYECCKUMU
YKa3aHUsIMH, KOTOPBIE COJIEPKATCs B ONMMCAHUM K KaxIoil padote. JlabopaTopHble M3MEpeHUs
Ha CTEHJE CTYICHT MOXET HauaTh TOJBKO IIOCNie coOeceloBaHHWS C TIpernojaBareieM |
MOJTy4eHUsI COOTBETCTBYIOIIETO JOMycKa. JItoOble W3MEHEHHs B CXEME TPOBOISTCS IIPH
OTKITIOYCHUH CXEMBl OT HWCTOYHHWKA HaNpsHKeHUs. Pe3ynbTaThl HW3MEpEeHHs TMPOBEPSIOTCS
MIPETo/IaBaTEeNEM.

[Ipu pabote B sabopatopuu HEOOXOJAMMO CTPOTO BHITIOJHSITH BCE TMpaBUJa TEXHHUKHU
0€30MMacCHOCTH U yKa3aHHs MpernoaaBaTers.
3. CocraBieHue OT4eTa O MpoIeTIaHHOMN padoTe.

K oTdery o BeINOIHEHHOH paboTe NPEIbSIBISIIOTCS CIEAYIOUIUE TPEOOBAHNUS:

OTuer NOMHKEH coAep)KaTh HCYEpIbIBAIOIIME JaHHbIE, KaK O Ield padoThl, TaK U O
pe3ynbTaTax B CIEAYIOIIEH MOCIeI0BaTEIbHOCTHU:

o 3aJlaHueE;

o CXeéMa yCTaHOBKH U ONHMCAHNE METOUKU N3MEPEHHUIA;

o MIePBUYHBIE SKCIIEPUMEHTAIIbHBIE PE3YAbTaThl 3a MOANKCHIO PO IaBaTeNs;

J pe3ynbTaThl 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX, BKIIIOYasi rpaQuKu, TaOIHIIbL;
o oOurue BBIBOABI O paboTe U 3aKIII0UYEHUE, O KaYeCTBE UCCIIEIOBAHHBIX MATEPHAJIOB.

Texkct oryera no/bkeH OBITH HamMUCaH aKKypaTHO U pa30opuMBO OT PYKH WIH
MIpPEeJICTaBJICH B BHJE pacleyaTKd, MOCJe KOMIIBIOTEPHOW BepcTku. B o0oux cimydasx TeKCT
JOJKEH TPEACTaBIATh COOOM JIOrMYecKoe H3JI0KEHHE CylecTBa Bompoca. HemomycTumo
npuBeaeHue QGopmyn, Tabmaui 06e3 pa3bsicHEHU Bcex 00o03HaueHUM U cokpamieHuid. Otder
JOJIKEeH ObITh MOHATEH AJIs1 K&K0TO YATAOUIET0 06€3 KaKuX-1100 JOMOIHUTEIbHBIX BOIIPOCOB Y
COCTaBHTENEH OTYeTA.

4. Tlocne mpeacTaBieHUsT OTYETa CTYACHT JOJDKEH HMMETh, KaK MHHHMYM, OBEPXHOCTHBIE
3HAHUS IO KOHTPOJIbHBIM BOIIPOCaM K paboTe, UMEIOIIUMCS B METOJAMYECKUX YKa3aHUSIX, U eMY
BBICTaBJIsIETCS OaJl1, KOTOPBIM OLIEHEHA JJaHHAas JJabopaTopHas pabora.

6. IIpomexxyTouHasi aTTeCTANMA
(konmponupyemovie komnemenyuu — OIIK-3)
Cnucok 0CHO6HBIX 60NPOCOE K YCHIHOMY 3a4enty
1. OOGoOmieHHas CTPYKTYpHas CXeMa CHCTEMbI NIepeaayy U IpruemMa ¢ UCIOJIb30BaHUEM
HCKaKAIOUIET0 KaHayla epeJayH.
2. OyHKUMOHAJIBHBIE MPe0Opa30BaHMs COOOLIEHUN U CUTHAJIOB HA MepeJaromiell 1 MpueMHON
CTOpOHaX.
3. Kputepuu oneHKH KauecTBa MOJy4aeMbIX COOOLICHUH.
4. 3amauyM nprieMa CUTHAJIOB U BBIJICJIEHUS COOOIIEHUI B CUCTEMaX paJuoBelIaHts,
TEJIEBUJICHUS U CBS3H.
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[Ipobnema IIOMEXO0YCTOMYUBOCTH 51 ANEKTPOMATHUTHOMN COBMECTUMOCTH
PaaMOTEXHUYECKUX CUCTEM.

Tumb! cooO1eHNi, Iepe1aBaeMBbIX B paIMOCHCTEMax OBITOBOTO HazHaueHHs. CUTHAJIBI C
aAMIUTMTYIHOM, 4aCTOTHOU 1 (pa30BO¥ MOIyNsIIUEH.

Bunanr nomex.

AJUIUTUBHBIE U MYJIbTUIIIIMKaTUBHBIE MOJEIN TIOMEX.

ObocHoBaHue (QYHKIMOHAIBHBIX OTIEPAIHiA, BHITIOJHEHNE KOTOPHIX HEOOXOAMMO IS
IpyeMa CUrHaJIOB Ha (JOHE MOMEX U BbIJEIEHUS COOOIEHU.

CTpyKTYypHBIE CXeMbI IIPEEMHUKOB CUTHAJIOB Ha ()OHE TIOMEX ¥ BBIACICHHUS COOOIIECHUI.
CrpykTypHbIE CXEMBI IIPUEMHUKOB IIPSIMOTO YCUWICHMS (1eTeKTOpHBIX),
CylepreTepoJMHHbIX, UH(PPAAUHHBIX U APYTrUX TUIOB IPUEMHHUKOB.

OTnuuus  anropuTMOB  UX  (QYHKIMOHMpPOBaHUS OT TpeOyeMbIX s IpueMa
(YHKIIMOHAJIBHBIX OTEpalyii.

[To60ouHbIE KaHaBI IpUEMA U CTIOCOObI UX YCTPaHEHUS WM CHU)KEHUSI BIUSHUS.

CoctaB NTMHENHHOrO TpaKkTa MPUEMHHUKOB (BXOIHbIE LIETIH, YCUIUTEIN PaJi0odacTOThI,
peoOpa3oBaTeay YaCTOThl U YCUITUTENN-(QUIBTPHI IPOMEKYTOYHON YaCTOTHI).
Pacrnipenenenne Mexay HUIMH QYHKUUN YCUTICHUS U U30UPATEIbHOCTH ((QUIbTPALIUN).
JlunelHO-TTapaMeTpUUIECKOe MPEACTABICHUE CMECUTENICH B MPe0Opa3oBaTENSIX YaCTOTHI.
Tunosble cCXeMOTEXHUYECKHE BApUAHTHI BBITIOJHEHUS Y3JI0B U KaCKaJI0B, BXOJSIINX B
COCTaB JIMHEMHOTO TPAKTA.

Bb160p KOMIIOHEHTOB U pacyeT OCHOBHBIX XapaKTePUCTUK U TApaMeTPOB MPH IEHCTBUU
HEe3alIyMJICHHBIX CUTHAJIOB.

CoOcTBeHHbIE IIYMbl TACCUBHBIX M aKTUBHBIX 3JIEMEHTOB CXEM KaCKaJl0B.

Pacuer mymoBo#l Temmeparypbl U KOd(pUIMEHTa IIyMa OTIENbHBIX KAaCKaJOB U HX
COBOKYITHOCTH.

Onpenenenue pe3yabTUPYIOIMIMX TOKa3aTeNed, XapaKTepU3yIOIMX JIMHEHHBIA TpPakKT:
YyBCTBUTEJIBHOCTH, OTPAaHUYECHHOM NIymMamu, U30UPATEIbHOCTH 10 OCHOBHOMY H
JOTIOJIHATEIBHBIM KaHajaM IIprema.

Bo03MOXHOCTH ONITUMHU3ALAN ITUX NOKA3aTENEH.

Ponp nemonynaropoB B cocTaBe MIPUEMHUKA.

@YHKIMOHAIBHBIE OINEpaly JEMOAYISIIUM KAaK BEKTOPHOE CpPaBHEHHE NPUHUMAEMOTO
curHaia ¢ (ha3supoBaHHBIM OIPECIICHHBIM 00pa3oM KojiebaHueM (Hecymied, KoJieOaHusIMH
BCIIOMOTaTEIbHOTO TeHepaTopa).

CxeMOTeXHHYECKHE BapUaHThl peaau3aluu JeMOIYISTOPOB (AUOIHBIA aMILTUTYAHBIN
JNETEKTOP, CHUHXPOHHBIM jgeTekTop, YJ[ Ha CBs3aHHBIX KOHTypaX, npoOHbii YJI,
kBaaparypubsiii U/I, nepemuoxatomimii OJI).

[To6ounble sBIEHUS, OTAWYAIOIINE UX OT MOJIENbHBIX MpeAcTaBieHuil. JleTekTopHble U
JpYrue XapakTepUCTUKH IEMOYIATOPOB.

Hckaxenuss amIuidTyapl, 4acToThl U (¢a3bl CUTHANIOB, BBI3BAHHBIC MPUCYTCTBUEM
LIMPOKOIOJOCHBIX IIIYMOB.

KonnuecTBeHHbIE IOKA3aTENN, XapaKTEPU3YIOLKE MT0JaBJICHUE CUTHAJIA ITyMAMH.
JleTeKTUpOBaHUE CMECH CUTHAJIa U IIyMa O€3MHEPIIUOHHBIM JEMOYJIATOPOM C MJI€aIbHON
(TMHEMHOM) NEeTEeKTOPHON XapaKTepPUCTHUKOM Kak IMPONOPIMOHAIBHOE BOCIPOU3BEICHHE
XapaKTepUCTUK aMIUIMTYJbl, 4YacTOThl U  ¢a3pl pe3ylIbTUPYIOIIEro  KojeOaHus,
JEVCTBYIOLIETO HA BXOJE IEMOIYIATOPA.

Pacuer nemonynsaTopoB pa3InyHBIX BUIOB.

PydHbIE M aBTOMAaTHYECKUE PETYIUPOBKH YCUIIEHMSI, IIOJIOCHI POIYCKAHUS U MOACTPOUKA
yacToTel rerepoauHa (AITYI') kak BO3MOKHOCTh ONTHMH3ALMHU [TaPAMETPOB IPUEMHHKA K
CKJIa/IBIBAIOLIUMCS YCIOBHSIM U MOKETIAaHUSIM CIIyILATENsL.

Cxemortexnuueckue BapuanTsl APY u AITUT.

OcHOBHBIE ~ TIOKa3aTeNM, Xapakrepusywoume 3()(EeKTUBHOCTh  PErYIUpPOBAaHUS U
IIOJACTPOMKH.
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3. Knaccudukanuss HOpMHUPYEMBIX TapaMETPOB, ONPEICIISIONINX TEXHUIECKUE BO3ZMOKHOCTH
U KayecTBO (PYHKIMOHUPOBAHWS TNPHUEMHUKA, CTAHJAPTHBIC YCIOBHUSA JJIsI TPOBEICHHS
U3MEPEHUN IapamMeTpoB, B T. Y. YYBCTBUTEIBHOCTH, OTPAaHUYCHHON YCWICHHEM WU
IIyMaMH, OJTHO ¥ JIByX CUTHAJIbHOW M30MPaTeIbHOCTH.

35. IIpueMHMKHU-TIOHEpHl  CaHTHMMETPOBOIO  JAMANa30Ha, IPUMEHSEMbIE B  CUCTEMax
CIlyTHUKOBOTO  TEJE€BUACHHUA, KaHAJIOB  JIEUMMETPOBOIO  JHAIlla30Ha  CEJIEKTOopa
TEJICBU3UOHHBIX IIPOIPAMM, IPUEMHHUKOB ONTHUYECKON JIMHUM IIEPEIAYn.

Kparkas xnaccudukanus cnenuanusupoBaHHbiXx MC, HCHONIB3yeMBIX B CXEMOTEXHHUKE
COBPEMEHHBIX IPUEMHUKOB.
CopepxaTenbHbIi CMBICI CLIEKTPAJIBHON YCTOWYUBOCTH.

Memoouueckue pekomenoayuu npu n0020mMoeKe K 3auemy

[ToaroroBka CTyIGHTOB K 3a4€Ty BKJIOUAET MPOPAOOTKY JIEKIIUM, B TEYCHUE CEMECTpa U
HETIOCPEACTBEHHYIO TIOATOTOBKY B JIHM, WPEAIIECTBYIONIUME 3a4eTy, BKJIIOYas, KOHEYHO,
MOJTOTOBKY K KOJUIOKBUYMaMm, TECTHPOBAHUIO, BBIIOJIHEHUIO JaOOpaTOPHBIX paboOT U WX
3alUTYy.

JI71s1 MOATOTOBKM K OTBETAaM IO BOIpOCaM K 3a4eTy (OHM BBIJAIOTCS B KOHIIE CEMECTpa)
CTYJIEHT JIOJDKEH HCIIOJIh30BaTh HE TOJLKO KypC JICKIIM, HO ¥ OCHOBHYIO M JIOTIOJIHUTEIHHYIO
JTUTEpaTypy Ui BEIPAOOTKH YMEHUS JaBaTh Pa3BEPHYTHIC OTBETHI HA TIOCTABJICHHBIC BOMIPOCHI.

B xoze moAroToBKY K 3a4eTy CTYACHTY HE0OX0auMO oOpalaTh BHUMaHUE HE TOJIBKO Ha
YpOBEHB 3alIOMHUHAHUS, HO M HA CTETICHh TOHUMAHUS U3y4aeMbIX BOMPOCOB. A 3TO JOCTUTAETCS
HE TIPOCTHIM 3ay4YMBaHWEM, a YCBOCHHMEM TMPOYHBIX CHCTEMATH3UPOBAHHBIX 3HAHWM,
QaHATUTUYECKUM MbIuIeHHeM. (CreoBaTelbHO, HEMOCPEICTBEHHAas TOJATOTOBKAa K 3a4eTy
JOJKHA B Pa3yMHBIX MPOTOPIUSAX COYeTaTh M 3allOMMHAHWE, M TOHUMAaHHE MPOTrPaMMHOIO
Marepuana.

Pacnpeodenenue 0annoe mexkyuiezo, pyoexcno2o KOHmpoaa u IK3amena

Ne Oomasn 1-1 Touka 2-51 TOYKA 3 Touka
cymma
1. | Tekyuiuii KOHTPOJIb
Ilocemenue 3agaTuit 10 3 3 4
6asIoB bamna Oamna bamna
Brinmonnenue u 3amura 21 7 7 7
J1a00paTOPHBIX pabOT Oan O6ayoB OanoB OaoB
2. | PyOe:xkHblii KOHTPOJIb
TectupoBanue 15 5 5 5
0aI0B 0ajI0B 0aIoB 0aIoB
KomnokBuym 24 8 8 8
bamna 0ajI0B 0aoB 0aoB
Hroro 70 23 23 24
0aJ10B 0ay1a oaJy1a 0aj1a

Kpumepuu oyenueanusn

IIpu ocBoenunm gucuuiuiiHbl  Qopmupytotess  kommereHiuu  OIIK-3.  VkazanHas

KOMIETEHIHs POPMUPYIOTCS B COOTBETCTBUU CO CIEAYIOIIMMH 3TAallaMH:

e (opMupoBaHME M pPa3BUTHE TEOPETHMUECKUX 3HAHUN, MPETYCMOTPEHHBIX YKa3aHHBIMHU
KOMIETEHIUAMHM (JIEKIIMOHHBIE 3aHATHS, CAMOCTOATENIbHAS paboTa CTYJEHTOB);

e npuoOpeTeHHe U Pa3BUTHE MPAKTUYECKHX YMEHMH, NMPETyCMOTPEHHBIX KOMIETEHIUSMH
(;maboparopHbie pabOTHI, caMOCTOSITEIbHA padoTa CTY/IEHTOB);

® 3aKperyieHHe  TEOPeTHYECKUX  3HAHWH, YMEHHMHM M TNPaKTHUYECKHMX  HaBBIKOB,
NPEYCMOTPEHHBIX KOMIETEHIUSAMH (J1TabopaTopHble pabOThl, MPAKTUKH, BBITYCKHAS
KBaJIM(HUKAIIMOHHAs padoTa).
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7.

Kpumepuu OUECHKU Kauecmea 0C60eHuUA 0ucuunﬂunbt, 3aeepmammeﬁc;l zauemom

baisbl
N . | Pe3yabTar .
(peiliTUHTOBOIT OCBOCHIST TpedoBanus K ypoBHIO c(h)OPMHUPOBAHHOCTH KOMIIETEHIM A
OLICHKH)
3auTeHo .
© OO0yuaromuiicsi OCBOWJI 3HAHUS, YMEHHUSI U HABBIKH BXO/ISIINE
e3 o
B COCTaB KOMITCTEHITHI:
POIETYPhI
61-70 pCIIaIlyp OIIK-4 — cnocoOHOCTh MPUOOPETaTh W MCIOJIB30BATh HOBYIO
5174 . .
3aﬂe 2) uH(POPMAIIMI0O B CBOCH MpEAMETHON o00JIacTH, Mpeaiarath
9erT.
HOBBIC UJICH U TIOJIXOIbI K PEIICHUIO WHKCHEPHBIX 3a/1a4.
3aureno (c OO6yuatomuiicst nposiBisier xkomnetreHiuioo OIIK-3, HO HE B
. | moTHOM 00BbeMe BXOJAIMIUX B HMX COCTaB JICWCTBHI.
MIPOIIE PO .
36-61 craun OOyyvaromuiics MOXET JOMYCTHUTh HEKOTOPble HETOYHOCTH,
aaeTa) HEerpyObIe OMMOKH, 3aTPYAHITHCS B M3JI0KCHUH MaTepHara,
HO NMPaBWJIBHO OTBEYATh HA 33/1aBaEMbIC €My BOIIPOCHI.
MeHee 36 HE JTOTYIIEH
FIOTIYIL Komnerenmus ve chopmupoBana
Oamna K 3a4eTy

«3auTeH0»  BBICTABISACTCS  OOydJaKOMEMyCs, IMPOJEMOHCTPUPOBABIIEMY  ITOJHOE,
BCECTOPOHHEE, OCO3HAaHHOE IMPAaBHIBHOE 3HAHWE MPOTPAMMHOTO MaTepHalia M HW3JI0KHBIIEMY
OTBET JIOTUYHO, I'PaMOTHO, yOeAMTEIbHO, TOTOBOrO K JalibHEHIIeMYy MpoQeccCHOHATbHOMY
COBEpIICHCTBOBaHMIO. [Ipr oTBeTe OOYUJAIOMIUICS MOXET JIOMYCTHTh HEKOTOPBhIE HETOYHOCTH,
HETpyOble OIMMOKH, 3aTPYJHITHCS B CAMOCTOSITEILHOM H3JI0)KEHHUH MaTephalia, HO MPaBHILHO
OTBEYAaTh Ha 3a/laBacMble €My BOMIPOCHI, B PE3yJbTaTe HABOJIIIUX BOMPOCOB C TOMOIIBIO
MIPETo1aBaTellsl HCIIPABIIATH IOMYIIEHHBIE OMIMOKU 1 HETOYHOCTH.

«He 3auTeH0» MOXET OBITh BBICTABJIICHO OOydJaromeMycsi, 0OHapYKUBIIEMY HEIOIHOE,
HEOCO3HAHHOE 3HaHHWE Y4eOHO-NPOrpaMMHOTO MaTepHaia, JIOMYyCKaroleMy TpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSTEIBHO M3JIOKUTHh OTBET Ha BOIPOC, OTBEUAIOIIEMY HETPABWIIBHO HIIH
HE JAKIIeMy OTBET Ha 3aJlaHHBIC BOMPOCHL. J[eMOHCTpUpPYEMBI YpOBEHb 3HAHWUH HE MOXKET
OBITh MPHU3HAH JOCTATOYHBIM IS PO()ECCHOHAIBHOM eI TeTbHOCTH.

[ToaroroBka CTyIEHTOB K 3a4€Ty BKJIIOUYAET MPOPAOOTKY JICKIIUMA, B TEUCHUE CEMECTpa U
HETIOCPEACTBEHHYIO TOATOTOBKY B JIHHM, TNPEIIICCTBYIOIIME 3a4eTy, BKIIOYas, KOHEYHO,
MOJATOTOBKY K KOJUIOKBUYMaMm, TECTHPOBAHUIO, BBIIOJIHEHHUIO JaOOpaTOPHBIX paboOT M WX
3aIuUTYy.

JlJis mOATOTOBKM K OTBETaM Ha BOIPOCHI (OHM BBIJAIOTCS B KOHIIE CEMECTpa) CTYAEHT
JOJKEH MCIOJb30BaTh HE TOJBKO KypC JEKUUHA, HO U OCHOBHYIO M JOIOJHUTEIbHYIO
TUTEpaTypy Ui BBIpaOOTKU YMEHUS AaBaTh pa3BepHYThIE OTBETHI HA IOCTABJICHHBIE BOIIPOCHI.

B xo/1€ moaroToBKM K 3a4eTy, CTYAEHTY HEOOXOAMMO oOpaliath BHUMaHHE HE TOJIbKO Ha
ypOBEHb 3allOMUHAHUS, HO U HA CTENEHb MOHMMAHMS U3y4aeMBbIX BOIIPOCOB. A 3TO JOCTUTAETCS
HE TPOCTBIM 3ay4YMBaHUEM, a YCBOCHHMEM IMPOYHBIX CHCTEMAaTHU3UPOBAHHBIX 3HAHMIA,
aHATUTUYECKUM MblluieHHeM. (CrenoBaTellbHO, HENOCPEICTBEHHAas MOJArOTOBKAa K 3a4eTy
JOJDKHA B Pa3syMHBIX MPOMOPLUSAX COYETaTh M 3allOMUHAHHME, U MOHHWMAHHUE MPOrPaMMHOTO
Martepuana.

KoHTpoab KypcoBbIX pador
KypcoBas paboTa He npenycMOTpeHa y4eOHbIM MJIAHOM.

8. MeToanveckne MaTepuaJibl, ONpee/IsIioNe NPoueIypbl OLeHHBAHUS 3HAHUI,

yMeHHﬁ, HaABBIKOB M ONIbITA ACATECIbHOCTH
KpI/ITepI/II/I OIICHKU Ka4YCCTBa OCBOCHUA NUCHUIUINHBI ITIPUBCACHLI B IIPHUIIOKCHHUU 2.
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Tabnuua 6. Pe3ynbraTsl 0OCBOEHHsI yueOHOM TUCIMIUIMHBL, TOJUIKAIIIE TPOBEPKE.
Pe3yabTaTsl OcHoBHbIE IOKa3aTeIH OLEHKHU Pe3yJbTATOB Bun
o0yueHust 00yueHust OLIEHOYHOI'0
(KoMIeTeHIIH) MaTepuaJa
CrniocobHOCTB 3HaTh: TNPUHLHUIBI [OCTPOEHUs JoKanbHbIX U | KosnokBuym
npuoodperaTh U | TI00aNbHBIX ~ KOMIIBIOTEPHBIX ~ CETEH, OCHOBHI | TecTupoBaHuE
UCII0JIb30BAaTh HOBYIO | VIHTEpHET-TEXHOJIOTUIl,  TUIOBbIE  Mpolenypsl | BeimomHenue
WH(POPMAIIHIO B CBOCH | IPHUMEHEHUS pOoOJIEMHO-OPHEHTUPOBAHHBIX | TIPAKTHYECKUX
MIpeIMETHOM 00J1aCTH, | MPUKIIAJAHbBIX IPOrPaMMHBIX CPEJIICTB B | 3a/laHUl
npeylaraTb  HOBBIE | QUCHUIUIMHAX  NMPOPECCHOHANBHOTO  IHKJIA U
WJIEN ¥ TIOAXOMBI K npodeccruoHaIbHOM cdepe AeITeTbHOCTH.
PEIIEHHUIO Ymern: UCII0JIb30BATh coBpeMeHHble | KoymokBuym
MHXEHEPHBbIX  3aJia4 | UH(QOPMAIIMOHHBIE U KOMIIBIOTEPHBIE TEXHOJIOTHH, Brinosinenue
(OIIK-3) cpencTaa KOMMYHUKAIIUH, CMOCOOCTBYIONINE | TPAKTHYECKUX
MTOBBIIICHUIO 3¢ deKTuBHOCTU Hay4HOU U | 3a0aHUI
o0OpazoBaTesbHON chep AeSITEIHHOCTH.
Baagers: MeTOo/1aMu matemaTtuueckoro | Kosmnoksuym
MOJIENTUPOBAHUS PAIMOTEXHUUYECKUX YCTPOUCTB U Brimosaenune
CHUCTEM, TE€XHOJIOTHYECKHX MIPOLIECCOB C | IPaKTHUYECKUX
WCIOJIb30BAHNEM COBPEMEHHBIX HHPOPMAIIMOHHBIX | 3aJaHui

TEXHOJIOTUH.
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9. Y4eOHO-MeTOoAMYECKOE 0O0ecnieYeHUue TUCIUILINHBI (MOIYJIs1)

OcHoBHas1 JINTEpaTypa
1. Hlocrak A.C. IIpuem u o6padotka curnanos. Yacts 1 / A.C. lllocrak. U3narensctBo: TYCYP
(ToMmckuii rocy1apCTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABJICHUSI U PailO’IEKTPOHUKH), 2012, —
161 c. http://e.lanbook.com/books/element.php?pll cid=25&pll id=10922
2. ocrak A.C. IIpuem u o6padoTka curaanos. Yacte 2 / A.C. Illocrak. UsnarensctBo: TYCYP
(ToMmckuii rocy1apcTBEHHbBIN YHUBEPCUTET CUCTEM YIIPABJICHUSI U PajlOdIEKTPOHUKH), 2012, —
87 c. http://e.lanbook.com/books/element.php?pll cid=25&pll id=5438
3. PymsnneB K. E. .Ilpuem u oOpabGorka curHanoB: YueOHoe mocobue mist By30B / - M.:
Axanemus, 2004. — 527c.

JonosHuTeLHAS IUTEPATypa
1. Pagnonpuemnsie ycrpoiicta: YueOnuk uig By30B / H.-H. ®omun, H.H. byra, O.B. I'onoBun
u ap.: [lon pen. H.H. ®omuna. — M.: Panuo u cBsi3b, 1996. —512 c.
2. COOpHUK 3a/1a4 U yIIPaXXHEHUH 110 KypCy «paJuolpUeMHbIE yCTpOcTBa». YueOHoe nocodue
st By30B. [lox pen. B.U. Cudoposa. — M.: Paguo u cBsizb, 1984. — 224 c.
3. KonecuukoB B.M. Jlazepnast 3Byko3anuch u nudpoBoe paauosemanue. — M.: Pagno u cBs3b,
1991. - 216.c.

Iepunoauyeckue u3xaHus
[lepeuens nepuoanveckux u3gaHuil, nomydaembix Oubmmorexoir KBI'Y, B koTOpbIx
CTYZIEHT MOXET O3HAaKOMHTHCSI C COBPEMEHHBIMH JOCTHKEHUSMHU B 00JIaCTH paIMOTEXHUKH:
o Kypnan texuuueckon GU3NKY;
e  MUKpPORIEKTPOHUKA;
e Panwo;
e l3Bectus BoICIIMX y4eOHBIX 3aBeieHui Poccun. PaanosnexkTponuka.

HNHTepHET-pecypchbl
http://lib.kbsu.ru/ — bubnuorexa KbI'Y
https://elibrary.ru/ — Hayunas anexTpoHHas OMOIHOTEKA
http://jre.cplire.ru/ — ;xypHan paiuo3IeKTPOHUKH
http://remont-aud.net/ — caliT Mo PEMOHTY PaJIMOIIECKTPOHHOM anmnapaTyphbl.
http://shemu.ru/ — paguo cXembl U CTaTbH.
http://www.radioliga.com/ — xxypHan «PaaunoiroouTesnnby

10. IIporpamMmmHoe o0ecnieyeHne COBPeMEHHbIX HH(POPMALMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOT Uil

I. CTyneHTBl MMEIOT JOCTYN K €IUHOMY 00pa3oBaTellbHOMY MOpTaly, IZie MOTYT B
OTKPBITOM  JIOCTYIE  T[OJIb30BaTbCid  pecypcaMu  y4eOHO-METOAMYECKON  JUTepaTyphl,
SBIAIOIUMHUCA pa3zpadoTkamu Beaymux BY30B Poccun.

2. JInsg peUTUHrOBOTO KOHTPOJISI UCHOJIB3YETCS CUCTEMa KOMITBIOTEPHOIO TECTHPOBAHMS
Ha 6aze mporpammHoro obecrieuenuss Moodle.

3. Ilpu BbIMOJTHEHHH J1a00OPATOPHOTO MPAKTUKyMa CTYIEHTHI B 00S3aTENFHOM MOPSIKE
MPOBOJAT 00pabOTKY HKCHEPUMEHTATIbHBIX JaHHBIX C MPUMEHEHHEM MPOTrPAMMHBIX CpPea
Microsoft Exell, MathCad.

4. B pamkax oGecrnieueHus: IPUMEHEHUS KOMITBIOTEPHBIX TEXHOJIOTHI B 00pa3oBaTeIbHOM
MpOLECCE HMMEIOTCS  CIIEUATU3UPOBAHHBIE  KOMIIBIOTEPHBIX KJlacca €  COBPEMEHHBIM
MPOrPaMMHBIM 00eCTIeueHUEM M UMEIOIIUM BbIX0 B IHTEpHET.
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11. MaTepuajbHO-TeXHHYeCKOe o0ecrevyeHne M CHMIIIMHbI
MarepuanabHO-TEXHHUECKYIO 0a3y JJIsl MPOBEICHUS 3aHATUH 10 TUCIUITIIMHE COCTABIISIOT:
o CHEIMAIM3UpPOBaHHAsL ~ AyAUTOPHs, MCHOJb3yeMas IpU  IPOBEICHUM  3aHATUHN
JIEKLIMOHHOIO THIIA, OCHAILlEHHAs! MYJIbTUMEAUWHBIM IIPOEKTOPOM U KOMILJIEKTOM amnmnapaTyphl,
MO3BOJISIOIIEH IEMOHCTPUPOBATH TEKCTOBBIC M I'PpaueCKUEe MaTECPUAIIbI;

o pabouee MecTo Mpero1aBaTes;
o pabounie MecTa CTYAECHTOB.
MynbTuMeaniiHAs TPe3eHTAINs, COITPOBOXKIAIONIAS JIEKIIUIO, TO3BOJISIET MIPETIOIaBATEITI0
AKICHTHPOBATh BHUMAHUC CTYHquGCKOﬁ AYAUTOPHUHN Ha KIIFOYCBBIX BOIIPOCAX JICKIIUH.
Jucnunnuna odecrieyeHa:

. TECTOBBIM MaTepHaIaMH B dJIEKTPOHHOM oOy4atoie cucreme «Moodley» (OTKpBIThIH
YHUBEPCUTET);

. KHWKHBIM (OHJIOM OMOINOTEKH;

o AIIEKTPOHHBIMHU BEPCHUSIMH JEKIIUNA 1 YIeOHHUKOB.

CryneHTsl UMEIOT I0CTYM Yepe3 VIHTepHeT ToCTyn K 3JIEKTPOHHOM o0yyarolieil cucreme
«Moodle» (OTKpBITHII YHUBEPCUTET), KOTOpAsk TO3BOJISIET pa3MeNIaTh JIEKTPOHHbIE YIeOHbIE
Kypchl B CBOOOJHOM JIOCTYIIE JJIsl CTYACHTOB YHUBEPCUTETA.

[Ipu mpoBeaeHNM 3aHATHN JEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCIIOJIb3YOTCS:
JIUYEH3UOHHOE NPOZPAMMHOE 0OecneueHue u c60000HO pAcnPOCMPAaHAEMble NPOZPAMMDbL:

. Microsoft Office munensus: JloroBop Nel35 ot 22.05.2018, moroBop Ne 1-21100 ot
20.09.2017, ceptudukar ot 29.11.2017, moroop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, noroBop Ne 4/14-08 ot 14.08.2015, noroBop
Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot 25.11.2014,
JIOTOBOP Ne0331100002314000077-0003152-01 oT 29.12.2014, JIOTOBOP
Ne(0331100002314000038-0003152-01 ot 10.09.2014, ceptudukar ot 20.04.2009, cepruduxar
ot 18.06.2008, ceptudukar ot 12.10.2007, ceprudukar ot 14.03.2007;

. apxuBatop 7z, Adobe Acrobat Reader mnummensus: mpemoctaBiseTcs OeCIUIaTHO Ha
ycinoBusX 1o aapecy https://www.adobe.com/ru/legal/terms.html;

) Mozilla  Firefox munensus: GPL/LGPL/MPL, Google Chrome  auneH3us:
MpPeIOCTaBiIsIeTCd OecIIaTHO Ha YCIOBHUSAX JIMIICH3MOHHBIX COIJIAIIEHUH Ha MporpaMMHOE
obecrnieueHue c OTKPBITHIM UCXOJHBIM KOJIOM 1o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

JlJig CTyIEHTOB € OTpaHUYEHHBIMUA BO3MOXKHOCTSIMHU 3[I0OPOBBSI CO3JAaHbI CHEIHATbHBIE YCIOBUS
JUig nofydenusi oopazoBanus. Crienuanu3upoBaHHOE MMOMEIICHUE ISl MHBAIUIOB PACIOI0KEHO
mo azapecy: 360004, Kabapnuno-bankapckas pecmyonuka, r. Hampumk, yn. UepHbIIIEBCKOTO,
173, rmaBHBIN y4eOHBII KOpIyC yHUBEpcUTeTa, aynuropus Nel45.

B mensix moCTymHOCTH MOJy4eHHs BBICHIETO 0Opa3oBaHUs MO 0Opa30BaTENbHBIM MPOrpaMMaM
WHBAaTUJAAMHU M JHUIAMH C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI YHUBEPCHUTETOM
obecrnieunBaeTcs:

L4 aHLTepHaTHBHOﬁ BepCHeﬁ O(i)I/II_II/IaJ'IBHOFO caiiTa B ceTH «I/IHTepHeT» JJIA CJI8.6OBI/I,I[$IH_II/IX;
L NPUCYTCTBUC aCCUCTCHTA, OKA3bIBAOIICTO 06yqa10meMyc>1 HeO6XO,Z[I/IMyIO IIOMOIb,
L4 I UHBAJIMAOB MW JIMII C OIPAaHUYCHHBIMU BO3MOXKHOCTAMHU 3H0OPOBBA IO CIYXY —

TyOIMpOBaHUE BCIYX CIIPABOYHON MH(POPMALIMU O PACHUCAHNUN y4eOHBIX 3aHATUH, oOecrieueHue
Ha/IIeKaIIMMHU 3BYKOBBIMH CPEJICTBAMU BOCTIPOU3BEICHUS HH(OPMAIINH;

o JUId WHBAJIWJIOB M JIML C OTPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbs, HMEIOLINX
HapyIIEHHUsT ONOPHO-IBUIaTEIBHOTO amnmnapara, CO3/aHbl MAaT€pHAIbHO-TEXHUYECKHE YCIIOBHS
o0ecreynBaroue BO3MOKHOCTh OECHpPEensATCTBEHHOro JOCTymna oOyJaromuxcs B ydyeOHbIE
NOMEUIeHNs, OOBEKTY MUTAHUsS, TyaJeTHble U JIpyrHe IMOMEIIEHHs YHHBEPCUTETa, a TaKxke
peObIBaHUS B YKa3aHHBIX IMOMEIIEHHUIX (HaTU4Me PacIIMPEHHBIX JBEPHBIX MPOEMOB, HOPYUHEH
U IPYTUX MPUCTIOCOOIIEHUH).
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IIpuaoxenne 1
JIuct usmeHeHui (HonogHeHi) B paboyueil mporpaMmme
JUCLUIUIMHBI (MOYJIs1)
F51.0.09 <YCTPOHUCTBA IIPUEMA 1 OBPABOTKHU CUTHAJIOB»

no HanpasieHuto noarotosku 11.04.01 Paanorexnunka
HaIpaBJIeHHOCTH (Ipoduis) UHTerpupoBaHHble cucTeMbl 0€30IACHOCTH C pacipeae1eHHOM
apxurtekTypoii Ha 20 — 20 yueOHbIi roj

Ne n/m JaemeHnT (myHkT) PII/] Ilepeyennb pumeuanue
BHOCUMBIX
U3MEHEHM

Obcyoicoena u pekomeH008ana Ha 3acedanul Kageopi
DIEKTPOHUKHU 1 HH(OOPMAIIMOHHBIX TEXHOJIOTHUH,
MPOTOKOJ Ne OT « » 2023 r.

3aBenyrwmmii kadeapoi /P.II. Teme /
NOAIINCHh pacmu(prBKa noanurcu Jara

21




KpnTepml OlICHKHN KaYeCTBa OCBOCHUSA TUCHUILIIIMHBI

IIpuioxenue 2

Kon KPUTEPHUU U ITOKA3ATEJIM OHEHUBAHWSA PE3YJIbTATA OBYUYEHUS
KOMIeTeHIHI - -
IIxana mo TpaAMMOHHOI NATHOAJIBHON cHcTeMe
PE3VYJIbTAT T P r— oo "
BBIii YPOBEHD BHHYTBIi .
OBYYEHUS yp POXBHHY BbicoKkuii ypoBeHb
10 JUCHUILINHE HEIOMYCK | HeYIOBJIETBOPUTEIHHO YAOBICTBOPHTENLHO yposenh orsimaHo/ qud. 3aver
aony YA P /mud. 3auet xopouo/ 1ud. 3auer :
(MonyJi10) - -
I xana no 6a1JbHO-PEHTHHIOBOI cHucTEMe
0-35 36 - 60 61-80 81-90 91 -100
3HaTh: WHIINIIBI OTCYTCTBHE 3HAHHH O: HEIOJIHbIE 3HAHUS O: B IIC/IOM CIEIIHBIE | TOJHOCTHIO
yT ¥
MOCTPOCHUA - TMPUHIMIAX PabOTHI - TMpHUHIUIAX PaboThI 3HaHUA O: copmupoBaHHbIe
HOKSHBHHX H YCTpOICTBA, YCTPOICTBa, - TpUHOMNAX paboThl | 3HAHUS O:
TJ100aJIbHbIX . BO3MOXHOCTSIX CPEJICTB | BO3MOJKHOCTAX CPEICTB | YCTPOMCTBA, - npuHIMIAX  paboThI
KOMITIBIOTEPHBIX CETCH, o
Hnreprer KOHTPOJISI TEXHUYECKOTO | KOHTPOJIS TEXHUYECKOTO | BO3MOXKHOCTSIX CPEICTB | YCTPOMHCTBa,
OCHOBBI -
. COCTOSIHUS COCTOSIHUS KOHTPOJISI TEXHUYECKOTO | BO3MOXHOCTSIX CPEJCTB
TEXHOJIOTHM, TUIIOBBIE . .
OIIK-3 A — PaIHOdIEKTPOHHOM paruodIEKTPOHHON COCTOSIHUS KOHTPOJISL TEXHUYECKOr0
Crnocoben MpUMeHeHNs — anmnaparypsl; annaparypsl; PaodIeKTPOHHOM COCTOSIHHS )
pHOOPETaTh U | 1poGIEMHO- - Meronax 06pa60T1<UH - Merojax 06pa6OTISI/I anmaparypel; PaIMOdIIEKTPOHHOM
HCIIOIb30BATh OPHEHTHPOBAHHBIX pe3yabTaTOB U3MEPECHUH pe3yabTaTOB U3MEPECHUH - Meromax 06pa6OTISH anmaparypsl;
HOBYIO HPUKJIAHBIX C HCIIOJIb30BAHUEM C HCIIOJIB30BAaHUEM pe3yJIbTAaTOB U3MEPECHUH - Merojax 06pa60T1<1/1
uHpopMalmio | TPOTPAMMHBIX CPEJICTB CpEnCTB . CpeaCTB . C  HCIOJIb30BaHHEM PE3yIbTATOB H3MEPEHHUI
B cBocii | B JUCIIUTLTMHAX BBIYHCIIUTENBEHOH BBIYHCIIUTEIEHOHN CpeiCTB 5 ¢ JCHONB30BAHIEM
NpeMeTHOI npodeccroHaNbHOrO TCXHHICH. TEXHHUKH. BBIUHMCIIUTEIbHON CpesicTB
obnactu ukia H TEXHHKH. BBIYUCIMTENBHOM
; npodecCHOHATBHOMI TEXHHKU.
npeiaraTh
OBLIE e cdepe IesTeTpHOCTH.
HOBBIC HICU U
A YMeTh: UCIONb30BaTh OTCYTCTBHE WIM | HEIOCTATOYHOEC YMEHHE: | B IEJIOM  YCICIIHOE | TMOJHOCTHIO
Hgfll_lxe(;f]l;i) K COBPECMCHHBIC YaCTMYHOC YMCHME: - pa60TaTL c | yMmeHue C(i)OpMPIpOBaHHOC
EI OKCHEDHBIX MH(OPMAMOHHBIE U - paborats C | SKCITyaTallMOHHOM - paborath ¢ | ymenue
sanan P KOMIIbIOTEPHbIC 9KCILTyaTalHOHHOM IOKyMEHTAIHEN 10 | DKCIUTyaTaMOHHOM - paboTars c
At TeXHOHOFHZI’ cpeacrsa JIOKyMEHTalneR IO | TeXHHYECKOMY JIOKyMeHTaIHe 0 | DKCIUTyaTalMOHHON
KOMM yHUKaInit o
CHOCO}géTByII-IOH_II’/Ie He ymeer | TOXMHMHICCKOMY 0bCTyKHBAHHTO TEXHUYECKOMY JOKyMEHTaINeH o
[OBBIIICHHUIO 00CITY)KMBAHUIO PaIHOSIEKTP OHHOM 00CITy)KHBAHHIO TEXHHYECKOMY
aJMO03JIEKTPOHHOU : i
3¢ peKkTUBHOCTH pan P anmapaTyphl, Paanod3IeKTPOHHON 00CITy>)KNBaHHIO 3
HayIHON u alIapaTypel, - UCIIONIb30BAaTh CPEIICTBA | ammapaTrypsl; Paaro3IEKTPOHHON
06paSOBaTeHBHOﬁ C(bep - HCIIOIb30BATh CPLACTBA HU3MEPECHUA I | - UCITIOJIB30BAaTh CpeacTBa anmapaTtypsl;
NeATeNTFHOCTH. H3MCEPCHHA UL | KOHTPOJIL TEXHUYECKOTO | M3MepeHus VIS | - MCIIONB30BaTh CPEACTBA

KOHTPOJIST TCXHUYCCKOI'O




Kopn
KOMIIETCHIIUHN

KPUTEPUU U TIOKA3ATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUYEHUA

Ikana no TpaaMUMOHHOM NATHOANIBHON cHUCTeMe

PE3YJIbTAT = =
OBYUYEHMS Ba3oBslii ypoBeHb IIponBuHyTHIH Bhicoxuii ypoBesn
10 JUCHUILINHE HEJOIMYCK | HEYJOBJETBOPHUTEILHO YAOBICTROPUTENLHO yposens OTJIUYHO/ Ju. 3a4eT
(Mony110) /mud. 3auet xopouo/ 1ud. 3auer
IIxana mo 0a/JJILHO-PETHHIOBOM cHCTeMe
0-35 36 - 60 61-80 81-90 91 -100

COCTOSTHUSA COCTOSTHMSA KOHTPOJISI TEXHUYECKOTO | U3MEPEHUS UL

PaOdIEeKTPOHHOH PaOdIEKTPOHHOH COCTOSIHHS KOHTPOJISL TEXHUYECKOTO

anmnaparypsl. anmnaparypsl. PaaMOdIEKTPOHHOM COCTOSHHSA

anmnaparypsl. PaMOdIEKTPOHHOM
annaparypsl

Baagers:  Meromamu OTCYTCTBHE HaBBIKOB | HEJOCTATOYHOE HaJu4ue HAaBBIKOB | YCIICIITHOE BJIa/ICHHUE:
MaTeMaTH4eCcKOro BIIAJCHHUS: BIIaJICHUE: BIIAJICHHUS: - SKCIUTyaTaluen
MOJICIMPOBaHU - 3KCIUTyaTaluen - 3KCIUTyaTaluen - SKCIUTyaTalliedl | paamodaeKTpOHHOI
PaJHOTCXHHICCKHUX pano3JIEKTPOHHOM PaIodJIEKTPOHHOM PaInodJIEKTPOHHOM anmnaparypel;
YCTPOUCTB U CUCTEM, He anmnaparypsl; anmnaparypsl; annaparypsl; - cOOpKOif 1 HACTPOHKOI
TEXHOIOINYECKIX pnajeer | - COOpKOM U HacTpolikoi | - cOOpKoil M HACTPOlKOH | - cOOPKOIi M HACTPOHKON | pamrO3/IeKTPOHHOI
TpOLIECCOB ¢ PaaModIEKTPOHHOM PaJMOdIEKTPOHHOM PagMOdIEKTPOHHOM anmaparypsl.
UCIIOJIb30BAHMEM arnmnaparypsl. arnmnaparypsl. arnmnaparypsl.
COBPEMEHHBIX
UH()OPMALIMOHHBIX
TEXHOJIOT M.
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