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1. Heab 1 32124 0CBOEHUS TUCHUIJIMHBI (MOYJIs1)

Leabio ocBOeHMS TMCHMILIMHBI ABJSETCS MMOATOTOBKA CTYAEHTOB 0 TEOPETUYECKUM
OCHOBaM, IPUHIUIAM IIOCTPOCHMS, NPAKTUUECKOMY IPOEKTHPOBAHMUIO TPAKTOB IIpHEMA U
aHaoro-nmu@poBoit 06padOTKN CUTHAJIOB PAAMOTEXHUYCCKUX CUCTEM PA3TMYHOTO Ha3HAYCHHUS.

K ocHOBHBIM 3a1a4aM AUCHHUINIMHBI OTHOCUTCS U3yUEHHE:

— Pa3HOBHUJIHOCTEN CTPYKTYPHBIX CXEM MTPUEMHHKOB, 00J1aCTeH UX

IIPUMEHEHUS, IPEUMYILECTB U HETOCTATKOB;

—aneMeHToB M y3710B YIIOC;

— aBTOMaTH4ecKuXx peryanposok B YIIOC;

— 0COOEHHOCTEH MOCTPOEeHMSI YCTPOICTB MprueMa HHpOopMaIy, repeiaBaeMoil B IUPpoBoii
opme;

— 0COOEHHOCTEH YCTPOICTB MpuemMa IryMoIno00HbIX CUTHAJIOB;

— TEOpHsl U TEXHUKA U3MEPEHNI TeXHNYecKuX xapakrepuctuk YIIOC.

N3yyeHne nUCHUIUIMHBI HAIIPABJICHO HA MOATOTOBKY CIELUAINCTOB, CIOCOOHBIX pellaTh
npoOJeMbl, BO3HHMKAIOIIME MPHU SKCIUTyaTallud W3JEIUNA 3JICKTPOHHOW TEXHUKH C Yy4eTOM
obmacti, THUMOB ® 3ada4d NPOPECCHOHATBHOW  JEATEIHPHOCTH B  COOTBETCTBUH C
npodecCHOHaIbHBIMU CTaHIapTaMH:

- 06.005 «CneumManucT MO 3KCIUTyaTallMd PaguO3JIeKTPOHHBIX CpEACTB (MHXKEHEp-
AJIEKTPOHHUK)», YTBEPXKICHHBIM MpHKa3oM MMUHHCTEpCTBA TpyAa U COLUAIBHOM 3aIUThI
Poccuiickoii @enepanyu ot 31 uronst 2019 roga N 540u (3apeructpuposan B Muntocte PO 28
asrycra 2019 rona, peructpanuonsbsiii N 55756).

— 40.058 «MHxeHep - TEXHOJOr IO NPOU3BOACTBY HU3JEIMA MHKPOIIEKTPOHUKNY,
YTBEPKJCHHBI TNpHKa3oM MUHHUCTEpCTBA TpyJla M COLMAJIBHOW 3amuThl Poccuiickon
®eneparu ot 03.07.2019 r. Ne 480n (3apeructpupoBan Muntoctom Poccum 29.07.2019 r. Ne
55439).

2. MecTto nucuuniannbl (moayJsi) B ctpykrype OIIOII BO

JlucuunnuHa BKJIIOYEHA B BapuaTuBHYr yacTh b1.B.02 yuebHoro mmana mo
HanpaBieHuto moaroroBku BO 11.04.01 Pagmorexnmka mnpodunb: «MHTErpupOBaHHBIC
CUCTEMBI O€30MaCHOCTH C PaCIpeeICHHON apXUTEKTYPOil».

[Ipu ocBOeHNM TUCIUIUIMHBI 00YYarOIIUNICA CMOXKET YaCTUYHO MPOJEMOHCTPUPOBATh
cienyromue 006o0meHHbIe TpyaoBbie pyHkmH (OTD):

— JKcenyaTauus paauod3JeKTPOHHOM annapaTtypsl (MpodeccuoHabHBIN cTaHIapT
06.005 «CrenmanucT Mo SKCIUTyaTallid PagruodJIeKTPOHHBIX CPEICTB (MHKEHEP-IJICKTPOHUK)Y,
koa B, ypoBens kBanupukanuu - 6);

— Pa3pa0oTka eIMHMYHBIX TEXHOJOTHYECKHX IPOLECCOB W PeKOMEHAaluil 1o
YCTPAHEHHI0O M TNpeayNpe:kIeHUI0 Opaka B NPOU3BOACTBE H3AeJMil MHMKPOIJIECKTPOHUKH
(mpodeccuonanpubiii ctangapt 40.058 «MmkeHep - TEXHOJOT 1O TPOU3BOACTBY H3IEITHI
MHUKPORJIEKTPOHUKI», KOJ B, ypoBeHb KBamupUKaIMH - 6).

Meroasl U CpeacTBa, UCIOJIb3YyEMbIE ITPU U3YUYEHUH TUCLUILIMHBL «Y CTPOKCTBA MpUeMa
U 00paOOTKM CHTHAJIOB» MMEIOT KaK CaMOCTOSTENIbHOE 3HAu€HHe, TaK M HCIIOJB3YIOTCS B
MapajyIeIbHO U3y4aeMbIX TUCIUILINHAX.

HucuunimHa Oa3upyercsi Ha 3HAHHMAX, paHee NPUOOPETEHHBIX CTYIEHTAMHU IpH
n3ydeHun quciuiuind: OCHOBBI TeOpHH 1ieneit; DnekTponuka; [IpueM n 00paboTKa CUTHAIIOB.

3. TpeGoBanus K pe3yJbTaTaM O0CBOCHUS AU CUMILIMHBI (MOLYJI51)

[Ipouiecc u3yueHne TUCIUIUIMHBI HANpaBlieH Ha (GOPMHUPOBAHHUE JIEMEHTOB CIIEAYIOLINX
komnereHIMd B coorBerctBuM ¢ PI'OC BO wu OIIOII BO no naHHOMYy HampaBlIEHHIO
MOJITOTOBKHU:

a) oomenpogeccuonanbubIx komnerenunu (OIIK):

— croco0eH MpHoOpeTaTh U MCIOJIb30BaTh HOBYIO MH(OPMAIIMIO B CBOCH MpeaAMETHON obiacT,
npeaiaraTh HOBBIE MJICH W TTOAXO/bI K pereHnto nmkeHepHsix 3anad (OI1K-3).



Kon u HauMeHOBaHHE HHANKATOPA TOCTHKEHUSI KOMIETEHI[UM:
— OIIK-M.3.1. Mcnons3yeT HOBYIO HH(OPMAIUIO U IPOTPAMMHBIE CPEJICTBA B TUCIUTTMHAX
npodhecCHOHANBEHOM IeATEIbHOCTH.

— OIIK-M.3.2. TIpro6peTaer ¢ noMoIpio HHPOPMAIIMOHHBIX TEXHOJIOTHI HOBBIE 3HAHUS B
CBOEH MpEeIMETHON 00JIacTH.

B pesynbrare nzydeHus: UCIUIUIMHBI CTYACHT JIOJDKEH:
3HATh: MPHUHIMIBI TOCTPOCHHS JOKAIBHBIX U TJIOOAIbHBIX KOMIBIOTEPHBIX CETEH,

OCHOBBI ~ MHTEpHET-TEXHOJOTWH,  THUIOBBIE  TPOLEAYPhl  NPUMEHEHHS  MPOOJIEMHO-
OPUCHTUPOBAHHBIX MPUKJIAJHBIX MPOTPAMMHBIX CPEACTB B IUCIMIUIMHAX MPOGECCHOHATHLHOTO
[IMKJIa ¥ IpoecCHoHaNbHOU cdepe AeITeTbHOCTH.

YMETb: UCIIOJIB30BAaTh COBPEMCHHEBIC I/IH(I)OpMaI_[I/IOHHBIG U KOMIIBIOTCPHLBIC TCXHOJIOTHH,
CpeICTBa KOMMYHHUKAIUi, CIIOCOOCTBYIOIIME TMOBBIIICHUIO J(PQPEKTUBHOCTH HAy4yHOU U
oOpa3oBaTenbHOM cep AeITeTHHOCTH.

BJIaJleTh: METOJAMU MAaTeMaTUYECKOTO MOJEIUPOBAHUSA PAAUOTEXHUYECKUX YCTPOMCTB
U CUCTEM, TEXHOJOTHYECKUX MPOIECCOB C MCIOJIb30BAaHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX
TEXHOJIOTHUH.

4. Copep:xanue U CTPYKTYpa AMCHUILIMHBI (MOYJIsI)
B tabnume 1 mpuBoAMTCS ONMMCaHUE COACPIKAHUS TUCIUTUTMHBI, CTPYKTYPUPOBAHHOE T10
paszenaM, C YKa3aHHEM IO KaXIOMy pasfeny (opMbl TEKyIIEro KOHTPOJIS: BBIMOJHEHHUE
naboparopubix padot (JIP), komnokBuym (K), Tectuposanue (T).

Taomnwuia 1
HanmenoBanue Conep:kanue pasaena/ TeMbl Kon ®opma
pasznena KOHTPOJIMP | TeKyliero
yeMoii KOHTPOJIsA
KOMIIeTeHI]
U (MU ee
4acTH)
1 | Bseoenue. Conepxxanue, y4eOHOIM paboueii | OITK-3 K, T, JIP
Ilapamempui u | mporpamMmsl o aucuuiuinae YI1OC.
xapaxkmepucmuxu | Mertonudeckue pEKOMEH 1Al 1 K.
VIIOC. Pexomennyemas ydueOHast aureparypa.
CmpyxkmypHvie CTpyKTypHbIE CXE€MbI paJHOKAHAJIOB.
cxembl VIIOC. | Mecto u ¢yHKUMM TpUEMHHUKOB B
HYacmommuvle panuokananax. Knaccuduxkanus PIIpV.
Qunbmpol u | Pagnocurnainsi, paaronoMexu u
8X00HbIE YEeNni. NEKTPUYECKHUE IIyMbl (AHAITUTUYECKOE,
BPEMEHHOE " CIEKTPAIILHOE

MPEJICTaBICHUE CUTHAJIOB U MTOMEX).
Crpykrypsslie cxeMsl PIIpV: npsimoro
yYCUJIEHUS, IPSIMOTO MPeoO0pa30BaHus,

CyNepreTepoIuHHOTO. O6paboTka
paMOCUTHAJIOB B npUEMHHKAX.
OcHOBHBIE AIIEKTPUYECKHE
XapaKTEePUCTUKHU PIIpV:

qyBCTBUTEIBHOCTh U U30MPATEIBHOCTD.
CxeMbl, XapaKTepUCTUKU U (PU3NUECKas
peanu3alMs  YacTOTHBIX  (WIBTPOB,




IIPUMEHSAEMBIX B  IPUEMHHUKAX B

Pa3JIMIHBbIX Juarra3oHax qacCToOT.
SHGKTPI/I‘-ICCKI/IG O9KBHBAJICHTHBIC CXCMBbI
n XapaKTCPUCTUKHU AHTCHH.

Ha3nauenue, 31E€KTpHUYECKUE CXEMBI U
XapaKTepUCTUKH  BXOJHBIX  IieneH
(nmonoca, yacTtoTHas M30MPATEIBHOCTD,
kod(dpurmeHT nepenayu, K03PHUIUESHT
uryma). MickakeHus CUTHAJIOB BO
BXOJTHBIX LIETISIX.

Jlemexmopui
aAMnAUMYOHO-
MOOYIUPOBAHHBIX
CUCHAIIO8.
Aemomamuueckue
u DyuHble
pe2yaupoexu 8
VIIOC.

Haznauenue, cxeMbl U XapaKTepUCTUKU
ycunuTenen pazmoyacToThl
(ko3 punment YCUJICHUS],
YCTOMYMBOCTh, KOPPHUIIMEHT LIyMa).

JIuHelHblE UCKAXXEHHsS CUTHAIOB W
HenuHelHbIe 3¢ dekTrl (6J0KMpOBaHUE,

nepeKkpEcTHas MOIYJISIINS,
WHTEPMOLYJISALHS, BTOpHUYHAS
MOTYJISIIIHS ) B YCUITUTEIAX

panuodactoTsl. HazHaueHue, puHIUI
JEUCTBHUS, CXEMBI U XapaKTEPUCTUKHU

npeoOpa3zoBarenen 4aCTOTBI
(aMmIIUTY IHO-4aCTOTHAs
XapaKTepUCTHKa, JIOTIOJTHUTEIIbHBIE

KaHaJlbl NpuéMa, 4YacToTbl HUX H
KodpuuueHTsl  mepenaun). Bwidop
IIPOMEKYTOUYHON 4acToThl. J[BOWHOE
npeoOpa3oBaHue YacTOThl. TpeboBaHus
K aMILTUTYIe HaNpsHKEHUS U
CTa0MJIBHOCTH 4acTOTbl TeTepOJIMHA.
CormpsikeHUE  PE30HAHCHBIX  YacTOT

reTepojrHa u IIPECENIEKTOopA.
KomOuHnanuonssle,

UHTEpPEPEHITNOHHBIE u
UHTEPMOAYISILIUOHHBIE UCKa)KEHUS
CUTHAJIOB B npeoOpa3oBaTesix
YaCTOTHI. Haznauenwue, CXEMBI,
XapaKTEPUCTUKHU YCUJIUTEIIEH
MPOMEKYTOYHOMN YaCTOThI
(k03¢ HUIMEHT yCUIIeHUs], aMIUTUTY/THO-
YaCTOTHBIE u aMILIUTYIHbIE
XapaKTEPUCTUKH). Hckaxenus
CHUTHAJIOB B YCUITUTEISIX
pOMEeKyTouHOU yacToTel. HazHaueHnue,
CXEMBI, TPUHIHIL JecTBuS,
XapaKTepUCTUKH aMILIUTY IHBIX

JIETeKTOPOB (KO3 (HUIIMEHT Tepeaayu,
JNETEKTOpHAs U aMIUTUTYAHO-4aCTOTHAS
XapaKTEPUCTUKHU). JIuHeiHbie u
HEJIMHEWHBIC NCKAKEHUSI CUTHAJIOB B
aMIUTUTYIHBIX JeTekTopax. Cxembl u
XapaKTePUCTUKHU UMITYJICHBIX u

OIIK-3

K, T, 1P




ITUKOBBIX JIETCKTOPOB. CxeMsl,
OPUHIUN  ACHCTBUSA, KOADPHUITUEHTHI
nepeavm, JIETEKTOPHBIE

XapaKTePUCTUKHU (PA30BBIX U YACTOTHBIX
JIETEKTOPOB M HWCKAXKEHUSI CUTHAJIOB B
Hux. [lpuHnun pedcTBus, cXeMmbl U
XapaKTEPUCTUKU PYYHBIX u
aBTOMAaTHUYECKUX perysupoBok B PlIpV:

4acTOThl  (HACTpOMKM Ha  4acToTy
CUTHAJla), YCWIEHUS U  IOJIOCHI,
MOJCTPOMKM  YacCTOThl  TE€TEPOAMHA.

BiusiHue perynmpoBOK Ha MCKa)KEHUS
CUTHAJIOB B IPUEMHUKAX.

Lugposvie  6uob
MOOyIAYUU.
Kananvnoe
KoOuposanue.
Bruanue nunetinvix
u HeIUHeIHbIX
UCKadM#CeHUul Ha
Kauecmeo
nepeoayu
yughposwvix
CUCHATIO8.
Koppexyus
nepeoamoyHvlx
xapakmepucmux
mpaxkma.

PasnoBugHOCTH MOTYJISILIMY,
IIPUMEHSEMBbIE B Y3KOIIOJIOCHBIX,
HIMPOKOTIOIOCHBIX u
CBEPXILIMPOKOIOIOCHBIX CUCTEMAX
nuppoBOi  CBA3M. AMruntyaHas,
¢da3oBasg, YacTOTHas  MaHMITYJIALUSA
(ASK, PSK, FSK), nuddepennuanpuas
¢azoBas MaHHUITY IS (DPSK),
Monynsuus 6e3 paspeiBa (assl (CPM),
KBaJipaTypHast aMIUINTYIHAs
MOAYJISLAS (QAM), OFDM-
MOJYJIALINSA, BpPEMSUMITYJIbCHAs
Monyssinusa. KananbHOE KOAMpPOBAHUE.
ConocraBieHue BIMSHUSA LIYMOB B
KaHaje  TIepeladyd  Ha  KauyecTBO
[IEPEIaBaEMOr0 CUTHAJa B AHAJIOTOBBIX
1 1dpoBbIX cuctemax. ONUHOYHBIE U
IpyNIoBble OMMUOKHU. THIBI 3alIUTHI OT

OMIKOOK. YMEHBIIEHHE KOJIUYECTBA
oIINOOK J00aBJIEHHEM H30BITOYHOCTH.
Teopema  Illennona.  IIpomyckHas
CIIOCOOHOCTH KaHaja CBSI3H.
CBepxTo4HOE KOJIUPOBAHME.
CkpeMOinpoBaHue. Crenuguka
BIUSHUS ~ HMCKOKCHUW  aMIUIATYIHO-

gactoTHOH (AUX) u ¢a30-4yacTOTHOM
(PUX) xapakTepuCTUK KaHajia CBS3H B
mU(GpPOBBIX CHCTEMax Ha KauecTBO
nepenayn. OleHKa UCKaXEHUW B
KaHaje Tmepenadyd. TpaHCBepCallbHEIE,
PEKypCHBHBIE KOpPPEKTOpPEI. PazneneHne
CUMBOJIOB.  [lomycTuMBble  YpOBHH
MU(GPOBBIX CUTHAJIOB IS Pa3IUIHBIX
BUJIOB MOIYJISAIIUUA. METOIbI U3MEPECHHUS

HEJIMHEWHOCTH npeoOpa3oBaHus:
U3MepeHue UHTEPMOIYJISILIUN
(IByX4aCTOTHBI ~ METOJ, METOA C
UCTIOJIb30BaHUEM [ojioc  UIyma),

MCETOJbI NCCIICTOBAHUA HEIUHEHHOCTH C
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HCIIOJIBb30BaHUEM

CHUT'HAJIOB.

CBCPXIIHUPOKOIIOJIOCHBIX TECTOBBIX

CTpyKkTypa THCUMILIMHBI (MOXYJIS)
Tabnuna 2. O6mas TpyA10eMKOCTh TUCIUIUIUHBI COCTaBIsieT 3 3aueTHhIX eanHull (108 yaca).

Bua padotsl TpynoeMKoCcTb, 4achl
1 cemecTp Bcero
OO0mas TpyA0eMKOCTh (B 4acax) 108 108
KonraktHas pa6ora (B yacax): 34 34
Jlexyuonunwie 3auamus (J1) 17 17
Jlabopamopuwie 3auamus (J13) 17 17
CamocrosiTesibHasi padora (B yacax): 74 74
Kypcogas pabora (KP)/ Kypcosoit mpoekt (KIT)
CamoCTOATEeNbHOE H3YUYEHHUE Pa3aeioB/TeM 65 65
IToaroroBka M NpoOXoKIeHUE NPOMEKYTOYHOM 9 9
arTecTaumnu
Bua npoMexyTo4HOI aTTecTALMU 3a4eT
Tabnuma 3. JlekunoHHbIC 3aHATHS
Ne ni/mm Tema

L. Brenenue. [Tapamerpsol u xapakrepuctuku YIIOC.

2. Crpykrypabie cxeMbl YITOC. YacToTHBIE GMWIBTPBI U BXOIHBIC TICTIH.

3. JleTeKkTophl aMILTUTY THO-MOTYTUPOBAHHBIX CUTHAJIOB.

4. ABTOMaTHUecKue U pyuHble peryaupoBku B YIIOC.

. Hudpossie Buabl Moaynsanuu. KananbHoe KOAUpPOBaHUE.

6. Brnusinue nuHERHBIX M HETUHEHHBIX UCKAKEHUH Ha KaueCTBO Mepeaayu UppOoBbIX

curHasioB. Koppekiius nepegaTouyHbIX XapakTePUCTHK TPAKTa.

Tabnuua 4. JlabopaTtopHble 3aHATHS

Ne i/

Tema

HccnenoBanue npeodpa3oBaTess 4acTOThI

®dazoBasn aBTOHOHCTpOﬁKa HaCTOThI

Hccnenosanue aBTOMaTHYECKOH PEryJIMPOBKU YCUJICHUA

Hccnenosanne BXOOHON LiENU

HccaenoBanue 4acTOTHOTO JACTCKTOpa

SO AR ol Pl

HccnegoBanme AMIUIUTYJHOT'O JE€TCKTOpa

Ta6mumia 5. CaMOCTOSITENIPHOE W3YYEHUE PA3CIIOB TUCIIUILTHHBI

Ne i/

BOHpOCbI, BBIHOCUMbIE€ HA CAMOCTOATEC/IbHOC U3YUYCHHE

[Tapametpsl u xapakrepuctuku YIIOC. CrpykrypHsble cxembl YIIOC. YacToTHbIE
(GUIBTPHI ¥ BXOJHBIC LIETH.

Ycunutenu paanoyactoTsl; [IpeoGpa3oBaTenu 4acToThI;
Yeunurenyu npomMeXyTO4HON 4acTOThI. JIeTEKTOPBI aMIUIMTYJHO-MOIyJIMPOBAaHHBIX




CUTHAJIOB; ABTOMaTHYECKHE U py4Hble peryaupoBku B YIIOC.

3. Hudposeie Buapl Monymsanuu. KananpHOe KomupoBaHWe. BiusHHMEe TUHEHHBIX
WCKOKCHUI M HEJTMHEHHBIX NCKa)KCHUH Ha Ka4yeCTBO Mepenad Iu(POBBIX CUTHAIOB.
Koppekiius nepegaTouHbIX XapakTepUCTHK TPAKTa.

5. OueHoYHbIe MATEPHAJIBI VISl TEKYIIEr0 U Py0e:KHOT0 KOHTPOJISAA yCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTecTallun
Konnoxeuym
B cemecTpe mpoBoAsTCS TpH KOJUIOKBHYMa, KOTOPbIE OLIEHUBAIOTCA 0 8 6aIOB

KaXKIbIH.
Bonpochl, BBIHOCMMBbIE HA KOJJIOKBHYM
(konmponupyemvie komnemenyuu - OIIK-
3) Ilepewtii Konnokeuym

CTpyKTypHBIE CXeMBbl paavoKaHaioB. Mecto u (yHKIMM TPUEMHHKOB B paJudOKaHaIax.
Knaccudpukanuss ~ PllpY. Panumocurnanbl, paadomoMexu W OJCKTPUYECKUE  IIyMbI
(aHanuTHYECKOE, BPEMEHHOEC W CIEKTPAJbHOE TPEACTABICHHWE CHTHAJOB M TOMEX).
Crpykrypubie  cxembl  PIIpY:  mpsMoro  ycuienus, mpsMoro  mpeoOpazoBaHus,
cyneprerepoauHHoro. O0paboTka paaMOCUTHANIOB B NMpuUEMHHUKAX. OCHOBHBIE AJIEKTPUUECKUE
xapaktepuctuku PlIpVY: dyBcTBUTENBHOCTh M M30MpaTenbHOCTh. CXEMBbl, XapaKTEpUCTUKU WU
¢dusnyueckas peanuzanys YacTOTHBIX (PUIBTPOB, MPUMEHSEMBIX B MPUEMHUKAX B Pa3IHUHBIX
IUana3oHax 4YacToOT. OJEKTPUYECKHE SKBUBAICHTHBIE CXEMbl U XapaKTePUCTUKH aHTECHH.
Haznauenue, s1eKTpHUECKHE CXEMBl W XapaKTEPUCTUKHM BXOJHBIX IIereil (mmosioca, 4acToTHAs
n30upaTenbHOCTh, KOd(uIMeHT nepenayu, kodgdunueHt myma). MckakeHus CHUTHAIOB BO
BXOJTHBIX TICTISIX.
Bmopoit konnokeuym
Haznauyenue, cxeMbl U XapaKTepUCTUKH yCHJIUTENEH paarodacToThl (KO3 ULIMEHT yCcHleHus,
YCTOWYMBOCTh, KOAPGUIMEHT 1yma). JInHEHHbIC NCKaKEHUSI CUTHAIOB U HETMHEWHBIE () PeKThI
(OmokupoBaHue, MepekpEécTHAs MOIYJALMSA, WHTEPMOIYJIALUSA, BTOpPUYHAS MOIYJISALMS) B
YCHJIMTESIX pPaguovacToTel. Ha3zHaueHwe, NpPUHIMI JEHCTBUS, CXEMbl M XapaKTEPUCTUKH
npeoOpaszoBareneil 4YacTOThl (AMIUTUTYJHO-4acTOTHAs XapaKTEPHUCTUKA, JOMOJIHUTEIbHbIC
KaHaJIbl MPUEMa, YaCTOTHI UX M KOA(P(UIMEHTHI nepenaun). Beioop nmpoMexxyTOUHOH 4acTOTHI.
JIBoitHOe mpeoOpa3zoBaHue 4acTOThL. TpeboBaHMs K aMIUIUTYZE HANpPsHDKEHUS U CTaOMIbHOCTH
qacToThl reTepofuHa. ComnpsiKeHHWE pPE30HAHCHBIX YacTOT TeTEepoJMHA M IPECETeKTOpA.
KombOunannonusie, uHTEpGEpeHIIMOHHbIE U HHTEPMOJYJISALMOHHBIE HCKAXXEHHUS CUTHAJIOB B
npeoOpa3oBaTensaix  4acToThl.  HasHaueHume, CXEMbl,  XapaKTEPUCTHKH  YCUJIHTENIEH
MIPOMEKYTOUHON 4acTOThl (KOA(hGUIMEHT yCUTICHHS, aMIUIUTYIHO-YACTOTHBIE M aMIUIUTYIHbIE
XapaKTepUCTUKH). VICKa)KeHUs1 CUTHAJIOB B YCWJIMTENSAX MPOMEXYTOUYHON yacToThl. HazHaueHue,
CXEMbl, NPUHIUN JACHCTBUS, XapaKTEPUCTHUKU aMIUIMUTYAHBIX JETEKTOpOoB (KO3 UIIUEHT
nepeaayn, 1eTeKTOpHAs U aMIUIMTY/JHO-9aCTOTHAsI XapaKTePUCTUKN). JInHeliHbIe U HeTUHEHHbIe
MCKaXCHUSI CUTHAJIOB B aMIUIUTYIHBIX JeTeKkTopax. CXeMbl U XapaKTEpPUCTUKH HMITYJIbCHBIX U
IUKOBBIX JI€TEKTOPOB. CXEeMbl, NPUHIMI JIEHCTBUA, KOA(PPUIMEHTH Mepeaadu, ACTEKTOPHbIC
XapaKTepUCTUKH (ha30BbIX U YACTOTHBIX JETEKTOPOB M MCKAXXEHHUS CUTHAJIOB B HUX. [IpuHiun
JICUCTBHSI, CXEMBl M XAPAaKTEPUCTUKU PYYHBIX M aBTOMAaTUYECKHMX peryaupoBok B PlIpV:
4acTOThl (HACTPOMKM Ha 4YacTOTy CHUTHalla), YCWJICHHS W TIOJOCHI, IMOACTPOWKH YacCTOTHI
rerepoarHa. BiusiHue peryampoBOK Ha HCKaKEHHUS CUTHAIOB B IPUEMHHKAX.
Tpemuii Konnoxkeuym

PasHoBugHOCTH  MOAYNALMM, TPHUMEHSEMble B  Y3KOMOJOCHBIX, IIHPOKOIOJIOCHBIX H
CBEPXIIIMPOKOIMOIOCHBIX CHCTeMax [U(GPOBON CBsI3U. AMIUTUTYIHAs, (a3oBas, 4YacTOTHAS
Manumyssiiust  (ASK, PSK, FSK), mudbdepenumanvuas ¢azoBas wmanunymsmus (DPSK),
monynsius ©0e3 paspeiBa ¢aszel (CPM), kBagpaTypHas amrumatygHas moxyisinus (QAM),
OFDM- Mopnynsiiusi, BpeMsuMityJibcHast Moy isiiusa. KananeHoe konupoBanue. ComnocraBieHue




BJIMSHUS IIYMOB B KaHaJIe MEpe/layd Ha KAayeCTBO MEPEJIaBacMOro CHUTHajla B aHAJIIOTOBBIX U
uudpoBbix cucremMax. OIMHOYHBIE U TPYIIOBbIE OMIMOKK. THIBI 3alUTBl OT OMIMOOK.
YMeHbIICHHE KOJIMYecTBAa OMmUOOK ngobOaBineHueM wu30bITouHOCTH. Teopema IllenHona.
[IpomyckHast crnocoOHOCTh KaHaia cBsizu. CBepxTouHoe KoaupoBaHue. CKpemMOIUpOBaHUE.
Crenudyka BIMSHHS HUCKOKEHUN aMIUIUTYAHO-9acTOTHOH (AUYX) m ¢azo-dactorHoit (DUX)
XapaKTepUCTUK KaHalla CBsI3M B LU(MPOBBIX CHUCTEMaxX Ha KadecTBOo mneperaud. OleHka
HMCKAXEHUM B KaHajle rnepenavyd. TpaHCBepcalibHbIe, PEKypPCHUBHBIE KOpPpEKTOpbl. PaznencHue
CUMBOJIOB. JlomycTHMbIE YpPOBHU LU(DPOBBIX CUTHAJOB JUISl PA3JIUYHBIX BHUIOB MOIYJIALIUU.
Meroabpl  u3MepeHUsT  HEIMHEMHOCTH  NpeoOpa3oBaHUs: U3MEPEHHE  HUHTEPMOAYJISIUU
(IByX4YacCTOTHBIM METOJ, METOJ C HCIIOJIb30BAHHEM II0JIOC IIIyMa), METOJbI HCCIIEOBAHUS
HEJIMHEHHOCTH C MCIOJIb30BAHUEM CBEPXIIHUPOKONOIOCHBIX TECTOBBIX CUTHAJIOB.

Pexomenoayuu npu no02omogke K KOAi0Keuymy
e 1mpopaboTaTh KOHCIEKTHI JIEKIUK IO BOIPOCAM KOJUIOKBUYMA;
® [IPOYMTATh OCHOBHYIO U JIONIOJIHUTEIBHYIO JINTEPATYPY, PEKOMEHI0BAHHYIO 110
U3y4aeMBIM BOIIPOCAM;
® OTBETUTH Ha BONPOCH! KOJJIOKBUYMA;
® IIpU 3aTPYyIHEHUSX, IPOKOHCYJIBTUPOBATHCS C MPENOJIABATEIIEM.

Kpumepuu oyenusanus

Ouenka
HEYJ0BJICTBOPHUTEJIbHO | YAOBJECTBOPHUTEILHO X0po1o OTJIMYHO
2 baj1a 4 6ay1a 6 6aJ10B 8 6aJ10B
Crynentr He  3Haer | CtyzaeHT noBepxHOCTHO | CtyneHT Xxopomo | CTyZeHT B IOJIHOM
3HAUUTENIBHOM  YacTH | 3HAeT BOIIPOCHI | 3HaeT  Marepual, | oobeme 3HaeT
BOIIPOCOB,  JIOIYCKAET | KOJJIOKBUYMA, rpaMOTHO U TO | MaTepua,
CYULIECTBEHHbIE OIIMOKM | JIOMyCKAaeT HETOUHOCTH | CYILECTBY M3JaraeT | rpaMOTHO U IO

B OTBCTAxX Ha BOIIPOCHL B OTBCTEC Ha BOIIPOC €ro, JAOIIyCKasd | CYIIECTBY U3J1aract
HCKOTOPBIC €ro, HC JOITyCKas
HETOYHOCTH B | CYHICCTBCHHBIX
OTBCTC Ha BOIIPOC HETOYHOCTEH B

OTBCTC Ha BOIIPOC.

OO0pa3ubl TeCTOBBIX 3aJaHU I
(konmpoaupyemoie komnemenyuu — OIIK-3)
1. Kakotl 6uo yyscmseumenbHOCmMu xapakxmepeH 05 0emeKmopHo20 NPpUuemMHuKa?
a) YyBCTBUTEIBHOCTb, OTPAaHHUEHHAS IIIyMaMH;
0) 4yBCTBUTEIBHOCTh, OTPAHUYEHHAs YCHUIICHUEM;
B) MIOPOTOBasi YyBCTBUTEIHLHOCTD;
T') TaHTCHIIMATbHASI 9yBCTBUTCILHOCTD;
1) Ipe/ieTIbHasl YyBCTBUTEIBHOCTbD.

2. Kaxue xackaovl cynepeemepoounHo2o npuemMHuKa 0oecneuusarom uzoupamenbHoCcms no
coceonemy Kanany?

a) BXOJHAs 1IETIb;

0) YPY;

B) MPECEIICKTOD;

) mpeodpa3oBaTelb;

n) VIIY;

e) npeobOpazoBatenb u YIIY.
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3. Umo nazvieaemcs OuanazoHom pabdouux yacmom paouonpuemHo2o ycmpoucmaea?

a) 9TO CIIOCOOHOCTH TeTepoIuHa 00ECIeunBaTh IPUEM CUTHAJIOB;

06) 9TO 007acTh BO3MOXKHBIX YaCTOT HACTPOHWKM TPHEMHHUKA, B TpeAenax KOTOpou
oOecrieunBaeTcs MPUEM CUTHAJIOB;

B) 3TO 00JIaCTh BO3MOJKHBIX YaCTOT MIEPECTPONKHU TeTEPONHA;

I') 3TO 00JIaCTh YaCTOT, COOTBETCTBYIOLIAS ITOJIOCE MPOIYCKAHHS IPECETIEKTOPA;

1) 3TO 00JIaCTh YAaCTOT, COOTBETCTBYIOIIAS TIOJIOCE MPOITyCKAHUS MPECEIeKTOpa, C yueToM
YaCTOTHOM NEPECTPONKH IeTEPOIUHA.

4. Vkasicume napamempul uacmommuoul u30upamenbHOCmu, XapaKxmepusyrouue celekmugHble
ceouicmea YIIY:

a) N30MPaTENHHOCTH 110 TOOOYHBIM KaHaIaM IpUeMa;

0) wu30upaTeNnbHOCTh IO COCEAHEMY U  3€pKajJbHOMY KaHajlaM, KO3()QHUIMEeHT
IPSMOYTOJIBHOCTH;

B) U30MpPATEILHOCTh IO COCEAHEMY KaHaIly, 110JI0Ca NPOIYCKaHHsl IMHEHHONW YacTh
NpUeMHHKA, KO3PPHUIHUEHT NPSIMOYTOILHOCTH;

I') U30MpaTEIbHOCTD 110 MPSIMOMY U 3€pKaJIbHOMY KaHajlaM Ipuema;

1) N30MPaTETHHOCTH 110 COCETHEMY U MPSIMOMY KaHaJlaM Ipuema;

5. Ymo cnedyem nonumams noo UCKAHNCEHUAMU, BOZHUKAIOWUMU 8 PAOUONDUEMHOM
ycmpoticmee?

a) I3MeHEeHHe (DOPMBI BBIXOIHOTO CHTHAJIA [0 CPAaBHEHUIO C (POPMOI BXOTHOTO CHTHAIIA;
0) MosIBIICHHE TOOOYHBIX KAaHAJIOB MPUEMA;

B) UCKQ)KCHHUS MOSBIISIFOTCS, €CITU MPUEMHUK HE TOYHO HACTPOCH Ha HECYIIYIO YACTOTY
BXOJTHOTO CUTHAJIa;

T') 3TO Meperpy3Ka OTACNIbHBIX KacKaI0B OOIBIINM YPOBHEM BXOJAHOTO CUTHANA,

1) HETIPAaBWJIBHBINA BHIOOD yTJIa OTCEUKH.

6. Umo Hazvleaemcs OUHAMUYECKUM OUANA30HOM NPUEMHUKA?

a) CIIOCOOHOCTh YCHIIMBATH ClIa0ble CUTHAJIBL

0) CIOCOOHOCTh YCUIIMBAThH CUJIbHBIC CUTHAJIBI,

B) CIIOCOOHOCTH YCWJIMBATh CUTHAJIBI BBITIIEC ONPE/ICIICHHOTO YPOBHSI,

T') 9TO Mpou3BeieHne KOOPPUIIMEHTA YCUIICHUS Ha MOJIOCY MPUEMa;

J) OTHOIICHHWE MAaKCHMAJIBHOTO YPOBHS BXOJHOTO CHTHAJIA B TIOJIOCE MPOITYCKAHUS
MPUEMHUKA K YyBCTBUTEIILHOCTH.

7. Kaxoso naznauenue npeoopazosameris 4acmomsl 8 CynepeemepooOuHHoM npuemMHuxe?
a) IMpeIHa3HAYCH JIJIs1 TOBBIMICHUS CTA0MIFHOCTH YacTOTa MPUHUMAEMOTO CUTHAJIA;

0) mpenHa3HAYeH 7S TIEpeHOoca CIIEKTpa CUTHAIA U3 OJTHOM YaCTOTHOM 00JIaCTH B IPYTYIO;
B) IIpEeIHA3HAYCH JJIsI TOHMKCHUS HECYIIIEH YaCTOThl BXOJIHOTO CUTHAJIA;

T') IpeIHa3HauYeH 7Sl YMEHBIICHHSI YMCIIa MOOOYHBIX KaHATIOB MPUEMA;

1) IpeTHA3HAYCH VISl YBEJIMUCHUS U30MPATETLHOCTH TI0 36pKATBHOMY KaHAIy.

8. Kaxue xackaovl cynepeemepoOuHHo20 npuemMHuUKa 0becneyusam uzoupameibHoCms
nO 3epKAbHOMY KAHALy?

a) BxoqHas nernb u YIIY;

6) YPY u npeoOpa3zoBates;

B) TIPECEIICKTOP;

r) npeoOpa3oBaTeib;

n) VIT4;

e) npeoOpazoparens U YIIY.
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9. Umo Hazvieaemcs cOceOHUM KAHANoM npuema?

a) NoOOYHBIN KaHAJ TPUEMa, YacTOTa KOTOPOTO COBIAIAET C YacToToi HacTpoiiku YIIY;
0) BO3MOXKHAs OJIKaiIIas 4acToTa, Ha KOTOPOM MOXKET paboTaTh CTaHIIHS;

B) MOOOYHBIN KaHAJ MpHUEMa, 4aCTOTa KOTOPOTO OTINYAETCS OT YACTOThI HACTPOHKH
CyNepreTepoJUHHOIO MPUEMHHKA Ha YABOEHHOE 3HAUEHUE MPOMEKYTOUYHON YacTOTHI;

T') KaHaJ IprueMa, 00pa30BaHHBIN KOMOWHAIMEH IBYX YacTOT, HE MOMAIAIOINIUX B MOJIOCY
npueMa.

10. Ymo npousotioem 6 paouoOnpuemMHoM YCmpoucmee, ecliu Yeeaiuyums 3HaAueHue
NPOMENCYMOYHOU Yacmombl?

a) HU Yero He MPOU30M/IeT;

0) YMEHBIIUTHCA HM30MPATEIHHOCTh MO MTPSIMOMY, COCEAHEMY M 3€pKAJIbHOMY KaHaJiaM
npueMa;

B) YBEIUYHUTHCS U30UPATETHLHOCTD IO MPSMOMY, COCETHEMY U 3epKAThbHOMY KaHAJIaM MpHeMa;
I') YMEHBIIUTHCS U30UPATENBFHOCTD IO IPSIMOMY, COCETHEMY KaHaJaM IpHUeMa U yBEJIUYUTCS
M30UPaTETHHOCTh IO 3epKATLHOMY KaHATY;

1) YBEIUUUTHCS N30MPaTEIbHOCTh M0 MPSIMOMY, COCETHEMY KaHaJlaM ITPHUeMa U YMEHbIIUTHCS
M30UPATETHHOCTh IO 3epKATLHOMY KaHATY;

11. Hazosume cnocobwl pazouexu ouanazona npuHUMaembvlx Yacmom Ha N0OOUANA30HbL.
a) JIMHEWHBIH, JIOrapu(PMUISCKUN U SIKCTIOHESHIIUATILHBIH;

0) NUHEHHBIHN, KBaApaTUUHBIN, JIOTapU()MUIECKUN U SKCITOHEHIINATbHBIN;

B) JIMHEHHBIA W HETMHEHHBIN KO3 (OUIIMEHT MEPEKPHITHS U YaCTOTHBIN MHTEPBAJT,

T') paBHbIC KOADPUITUEHTHI IEPEKPHITHS U PaBHBIC YaCTOTHBIE MHTEPBAJIBI JJIs BCEX
IO/1/IMAIIa30HOB;

1) 00ble U3 MEPEYHUCICHHBIX 37€Ch CIIOCOOOB.

12. Ymo naszvieaemcs 4aCmomubiMu UCKANCEHUAMU CUSHana?

a) 9TO MOSBJIEHNE B BBIXOAHOM CUTHAJIE JOMOJHUTEIbHBIX IIYMOBBIX COCTABIISIOLINX;

0) ko3¢ uIMeHT ycuieHUsT W30MpaTeNbHOIO Kackajla MMEET HEePaBHOMEPHOCTh B MOJIOCE
npuema 6onee 3 ( wim 6) nb;

B) M3MeHEeHHs (OpMBI CHTHAJAa B PE3YJIbTaTe IOSIBIICHHUE B CIIEKTPE BBIXOJHOTO CHTHAJA
FapMOHUYECKHUX COCTABJISIOIINX, OTCYTCTBYIOIIMX BO BXOJTHOM CIEKTpE;

') U3MEHEHHUs1 (OPMBI CHTHAJIA B PE3yJIbTaTe HApYIICHHs 3aKOHA paclpe/ieeHUs] MEXKIY €ro
CHEKTPAJIbHBIMU COCTABJISIONIMMH H3-32 HEPAaBHOMEPHOCTH YCHUJICHHS COCTaBJISIOLINX
Kosie0aHUil CrieKTpa CUTHajla B U30UpaTeNbHbIX LENsX;

J1) U3MEHEHHE 3aKOHA OrMOaroliel CIEeKTpa BBIXOJHOTO CHUTHAjJa HA3bIBA€TCS YaCTOTHBIMU
UCKaKCHUSIMH.

13. Vkasxcume npuuuny, no komopoii nepexo0sm K MHO2OKPAMHOMY npeoobpa308aHuio
yacmomswl @ cynepeemepoOuHHOM NpUeMHUKE:

a) CJI0’)KHOCTb CXEMHOI'0 PEIIeHUs] 1 HEBO3MOXHOCTh nepectpoiiku Y114,

6) 4T0OBI YMEHBIIUTH KOJMYECTBO MOOOYHBIX KAHAIOB IpUEMa;

B) 4TOOBI HCKJIFOUUThH 3aBUCHMOCTh OCHOBHBIX ITaPaMETPOB IPUEMHHUKA OT YaCTOTHI
HACTPOUKHU;

T') IPH BBICOKUX TPEOOBAaHUSAX K U30UPATENLHOCTSIM 110 COCEHEMY U 3€pKaJIbHOMY KaHajlaxX
OJIHOBPEMEHHO;

1) 4TOOBI OCJIA0UTh MMapa3UTHOE U3JTyUYEHUE TeTepOoIrHA.

14. Kaxoevl npuuurbl 603HUKHOBEHUS HETUHEUHBIX UCKANCEHU CUCHANA 8 KACKAOAX
paouonpuemHuxa?
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a) OTpaHUYCHHAs MTOJIOCA IIPOITYyCKaHUA KaK BCCTO IMPUCMHHUKA B IICJIOM, TaK U €TI0 OTACIIbHBIX
KacKaJloB;

0) bopma AUX u30uparenbHOI 1IeMu He COOTBETCTBYET (popMe orubaromieit crekrpa
CHUTHAJIa;

B) HEJIMHEHHOCTH BXOJIHBIX U BBIXOJHBIX XapaKTEPUCTHUK YCHIUTEIBHBIX TPUOOPOB, a TAaKXKe
XapPaKTCPUCTUK HaMarHM4uBaHWA CCPACUHNKOB,

T') IPUCYTCTBHE HA BXOJIe IPUEMHHKA OJTHOBPEMEHHO JIBYX U 00Jiee CUTHAJIOB OT Pa3HBIX
paguoOCTaHLINM;

1) He uaeanbHOCTh AUX n30upaTenbHbIX KacKaIoB.

15. Hazsamwv cocmas npeobopazosamerisi yacmomui:
a) MPECENIEKTOP U F'eTEPOIUH;

0) cMECHTEIb U TETePOIHH;

B) CMecuTeNb, rerepoaut u YII4;

T') CMECHUTEINb U PrIbTp.

MeTtoauyeckue peKOMEeHAalMU 110 MOAT0TOBKE K TECTHPOBAHUIO

Tectbl — 3TO BONpOCHI WM 33JaHUsI, IPENLyCMAaTPUBAIOIIUE KOHKPETHBIM, KpaTKuM,
YETKUHA OTBET HA MMEIOIIMECS JTaJOHbl OTBETOB. [IpM CcaMOCTOATENBHOM ITOATOTOBKE K
TECTUPOBAHUIO CTYIEHTY HEOOXOIUMO:

a) TOTOBACh K TECTUPOBAHMIO, MpopadoTaTh WHGOPMALMOHHBIN MaTepuan 10
mucuuruiiHe. [IpokoHCyNnbTHpOBaThCS C TNpenojaBaTreieM II0 BOIPOCY BbIOOpa ydeOHOU
JIUTEPATYPHI,

0) 4eTKO BBIICHHTE BCE YCIIOBHMS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIBKO TecTOB Bam
OyZeT MpenIokKeHO, CKOJIbKO BPEMEHU OTBOAMTCA HAa TECTUPOBAaHUE, KAaKOBA CHCTEMa OLEHKU
pe3yibTaToB U T.[.

B) nIpuctynas K paboTe C TecTaMd, BHUMATEJIbHO M JI0 KOHIA MPOYTUTE BONPOC U
npejiaraéMble BapuaHTbl OTBETOB. BpiOepute npaBuiibHbIE (MX MOXET OBbITh HEeCKosbko). Ha
OTJIEIbHOM JIUCTKE OTBETOB BBIMUIINTE LHUQPpPYy BOIpoca U OYKBBI, COOTBETCTBYIOLIHE
IIPaBWJIBHBIM OTBETaM;

I) B MpOLECCE pEIICHUs >KENaTeIbHO MPUMEHSTh HECKOJBKO IOAXOJ0B B PEILICHUU
3aJjaHus. OJTO TMO3BOJIIET MAaKCHUMalbHO TMOKO ONEpUpOBaTh METOJAMH PEIICHUs, HaxOIsl
KQKJIbIM pa3 ONTHMAJIbHBIN BapUaHT.

1) ecnu Bbl BeTpeTwnu upes3BblYaliHO TpyIHBIA [uis Bac Bompoc, HE TpaTbTe MHOTO
BpeMeHH Ha Hero. [lepexonure k npyrum tectaM. BepHuTecs K TpyJHOMY BOIIPOCY B KOHIIE.

€) 0053aTeIbHO OCTaBbTE BPEMs JUIsl IPOBEPKH OTBETOB, UTOOBI M30€KaTh MEXaHUUYECKHX
OIINOOK.

Kpurtepun oueHnBanus

Onenka
HEYJOBJICTBOPUTEIHHO YIOBJICTBOPUTEIHHO XOPOIIIO OTJINYHO
0 6annoB 3 dayta 4 Oana 5 6amioB
mernee 50 % mnpaBwibHO | 50-70% mpaBwisHO | 71-85% 86-100%
BBIIOJIHEHHBIX 3aJaHHUH. BBITTOJTHEHHBIX MPaBUIILHO MPaBUIIBLHO
3aaHui. BBIIIOJTHEHHBIX BBIIIOJIHEHHBIX
3aJaHuH. 3aJaHuH.

3aganus A5 1a00paTOPHBIX 3aHATHH

JlaOopaTopHBI MPaKTUKYM SBJISETCS BaXXHBIM 3JIEMEHTOM OOyuyeHHs, T.K. IPUBHUBAET
HaBBIKM CaMOCTOSATENIHOM paOOThl HAa PAa3IM4YHOM J1IaOOPaTOPHOM OOOPYIOBAaHUM U yMEHHE
10JIb30BAThCS PA3IUYHBIMU IPUOOPAMU U HHCTPYMEHTaMHU.

13




Ipumep munogoti rabopamoproti pabomer — «Dazosas asmonoocmpotika yacmomoly. llenb
nabopatopHoii  paboThl —  AKCHEpPUMEHTAlIbHOE HCCleloBaHue mporecca  (HazoBoid
aBTOIOJACTPOUKH YaCTOTHI: ONpPEACICHUE 3aBUCUMOCTHU IOJIOCHI 3aXBaTa M TOJOCH! YIACpKaHUI
OT 3HayeHUs Kod(pPuIMeHTa ycuJeHHS M MapaMmMeTpoB (QUIbTpa HUZKOW YacTOTHI
(MHTETpUPYIOIIErO U MPOTOPIHOHATHHO-UHTETPUPYIOIIETO) B TIETIIe 0OPaTHON CBSI3U CHUCTEMBI
OAIIY; uzyueHue BIUSHUS aIJUTHBHOIO BXOJIHOTO IIyMa Ha OCHOBHBIC XapaKTEPUCTHKU
cuctembl GATIY.

Memoouueckue pekomenoayuu

Brinonnenune kaxoit 1abopaTtopHoit paboThI CKIIAIBIBACTCA U3 CIACAYIOUINX ATAMOB.
1. CamocrosiTenbHass MOATOTOBKA CTYAEHTOB K pabore. Ilepen Hawamom paboOTHI CTYAEHTHI
JOJIKHBI YETKO MPEJCTABIATh ceOe 1eNb paboThl, 3HaTh CXEMY, METOJ U3MEpEHHs, (PU3UUECKYIO
CYIIHOCTb OXKHJA€MbIX pe3ynbTaToB. JlookeH OBITh MOJArOTOBJEH MPOTOKOJN W3MEPEHHUH,
coJiep Karuii TaOIuIbl IS 3alIUCH Pe3yJIbTaTOB U3MEPEHUI U OCHOBHbBIE pacueTHble (OPMYJIBI.
CTyneHTbl, He NOATOTOBUBIIMECS K paboTe B COOTBETCTBUM C 3TUMH TpPEOOBAaHHUSIMH, K
BBITIOJTHEHHUIO pa0OThI HE JIOMYCKAIOTCS.
2. IIpoBenenue 3KcrepUMEHTa. JTOT JTAll OCYIIECTBIISETCS B COOTBETCTBUU C METOJAWYECKUMU
yKa3aHUSAMH, KOTOpPbIE COJIEP’KaTCsl B ONMUCAHUU K Kaxaoi pabote. JlabopaTopHble H3MepeHus
Ha CTEHJE CTYJEHT MOXKET HayaTh TOJBKO TIOCIE coOeceloBaHUs C NpenojaBaTeieM u
MOJTy4YEHHUsI COOTBETCTBYIOUIETO Jomycka. JlroOble HM3MEHEHHs B CXeMe NpPOBOASTCA TMpHU
OTKJIIOYEHUH CXEMbl OT HCTOYHMKA HampspKeHUs. Pe3ynbTaTbl HM3MEpeHHs NpPOBEPSIOTCS
MpernoaaBaTeseM.

IIpu pabore B nmabopaTopu HEOOXOAWMO CTPOTO BBINOJHATH BCE MpaBHIIa TEXHHUKH
0€30IMacCHOCTH U yKa3aHUs MPeroaaBaTess.
3. CocraBieHue oT4eTa o MpojeslaHHON padoTe.

K oTtuery o BbInoiHEHHOH paboTe NPEeabIBISIOTCS CleAYoIne TpeOOBaHUS:

OTuer NOKEH cojep)kKaThb HMCUYEPHBIBAIONIME JAaHHBIC, KaK O IeJTH paboThl, TaKk M O
pe3ynbTaTax B CleayIoUIel Mociie0BaTeIbHOCTH:
o 3aJlaHueE;
CXeMa yCTaHOBKHU U OTHMCAaHNE METOJUKU U3MEPEHHIA;
MIEPBUYHBIE SKCIIEPUMEHTAIIbHBIE Pe3yJIbTAaThI 3a MOANUCHIO TPEno/aBaTes;
pe3yabTaThl 00pabOTKH SKCIEPUMEHTAIBHBIX JaHHBIX, BKIIIOYast rpaduKu, TaOJIUIIBL;
o01re BBIBO/IBI O paboTe 1 3aKII0UEHHUE, O KAUeCTBE UCCIICOBAHHBIX MAaTEPHAIIOB.
Tekct ordyera [MOMKEH OBbITH HAaNMCAaH AaKKypaTHO W pa30OpuMBO OT PYKU HIIH
NPECTaBICH B BUJE PACICUaTKH, IMOCTEe KOMIBIOTEPHOH BEpCTKH. B 00oMX ciydasx TeKcT
JIOJDKEH TIPE/CTaBIATh COOOH JIOTMYEeCKOoe M3JI0KEHHE CylecTBa Bompoca. Henomyctumo
npuBenaeHue QGopmyin, Tabmuiy 0e3 pa3bsACHEHHWH BceX 0003HAUYCHMM W cokpamieHui. Otuer
JIOJDKEH OBITh MOHATEH JJIs KaX/I0T0 YUTAIOLIETo 0e3 KaKUX-JIM0O0 JOMOIHUTENbHBIX BOIPOCOB Y
COCTABUTEJIEH OTYETA.
4. Tlocne mpencTaBieHUs OTYETa CTYACHT JOJDKEH HMETh, KaK MHUHHMMYM, [OBEPXHOCTHBIE
3HAHUSI IO KOHTPOJIGHBIM BOIIPOCaM K paboTe, MMEIONIMMCSI B METOAMYECKUX YKa3aHUsIX, U eMy
BBICTaBJIsIETCS Oal1, KOTOPBHIM OLIEHEHA JAaHHas JJabopaTopHas padora.

6. IIpomeskyTOUHAs aTTecTALMS
(konmponupyemovie komnemenyuu — OIIK-3)
Chucok 0CHOGHBIX 60NPOCOB K YCHIHOMY 3auemy

1.  OO6o006meHHas CTPYKTypHasi CXeMa CUCTEMBbI Ilepejaud U IprueMa C HCIIO0Ib30BaHHEM

MCKaXKarollero KaHaja nepeayn.
2.  DyHKIMOHAIBHBIE TPEOOPa30BaHUs COOOIIEHN U CUTHAJIOB Ha MepeAaronieil 1 IpUeMHON
CTOpPOHAX.
Kputepuu onieHKH KauecTBa MOJy4aeMbIX COOOIIEHUH.
4.  3amauym mpueMa CUTHAJIOB U BBIJCIICHHS COOOIIEHH B CHCTEMaX palMOBEeIIaHus,

TEJIEBUJICHUS U CBSI3U.

[98)
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10.
11.

12.

13.
14.

15.
16.
17.
18.

19.
20.

21.

22.

23.
24.

25.

26.

27.

28.
29.

30.
31.

32.
33.

[IpoGnema IIOMEX0YCTOMNYMBOCTH " AJEKTPOMATHUTHOMN COBMECTUMOCTH
PaAMOTEXHUYECKUX CUCTEM.

Turbl coOOIIEHHI, TIepe1aBaeMBbIX B paIMOCUCTEMAaxX ObITOBOTO HazHaueHHs. CUTHAIBI C
aMILTUTYTHOHM, 9aCTOTHOU U pa30BON MOIYJISAIIUEH.

Buner momex.

AJITUTUBHBIE U MYJIbTUTJIUKATUBHBIE MOJIENIH TIOMEX.

O6ocHoBaHMe QPYHKIIMOHAIBHBIX ONepaluii, BBIMTOJIHEHHUE KOTOPBIX HEOOXOAUMO ISt
npreMa CUTHAJIOB Ha (pOHE MOMEX U BBIJICIIEHUS] COOOIICHUIA.

CTpyKTypHbIE CXEMbI IPEEMHUKOB CUTHAJIOB Ha ()OHE MTOMEX U BBIJCJICHUS COOOIICHUN.
CrpykTypHBIE CXEMBI IIPUEMHHUKOB MpSAMOTro YCUJICHHUS (IeTeKTOpHBIX),
CyNepreTepouHHbIX, UHQPAAUHHBIX U APYTUX TUIIOB IPUEMHUKOB.

OTnuuust  anropuTMOB WX  (PyHKIMOHHpPOBAaHUS OT TpeOyeMbIX s Tpuema
(GYHKIIMOHATBHBIX ONEpaIui.

[ToGouHbIE KaHANIBI TIPHUEMA U CTIOCOOBI X YCTPAHEHUS WM CHUKCHHUS BIIASHUS.

CocTaB IMHEHHOr0 TpakTa MPUEMHHUKOB (BXOAHBIE IIETIH, YCUITUTENIN PaIu04acTOTHI,
npeoOpazoBaTEM YaCTOThI U yCUIUTENU-QUIBTPBI TPOMEKYTOUYHOM YaCTOTHI).
Pacnipenenenne Mexxmy HUMU GYHKIMA YCUIICHUS U M30MpaTebHOCTH ((DrIbTpaIum).
JIuHeitHO-TTapaMeTpHUECKOe NPECTaBICHUE CMECUTeNel B MpeoOpa3oBaTessiX YaCTOTHI.
TunoBple CXEMOTEXHUYECKUE BAPUAHTHI BBINIOJIHEHUS y3J10B U KaCKaJI0B, BXOJSIINX B
COCTAaB JIMHEWHOI'O TPAKTA.

Bb160p KOMIIOHEHTOB U pacyeT OCHOBHBIX XapaKTEPUCTHK U MApaMETPOB IpHU AeHCTBUU
HE3aIIyMJIEHHBIX CUTHAJIOB.

Co6cTBEeHHBIE IIIyMbl TACCUBHBIX M aKTUBHBIX 3JIEMEHTOB CXEM KacKaJl0B.

Pacuer mrymoBo#l Temmeparypbl u KO3(pQUIMEHTAa ITyMa OTICIBbHBIX KacKaJloB M HX
COBOKYITHOCTH.

OrnpezeneHne pe3yJbTUPYIOUIUX TOKa3aTeNel, XapaKTepU3YIOLIUX JUHEHHBIM TpaKT:
YYBCTBUTEJIBHOCTH, OTPAaHUYEHHON IIyMaMu, HW30UpPATEIbHOCTH 10 OCHOBHOMY U
JIOTIOJTHUTEIBHBIM KaHajlaM Mpuema.

B03MOXXHOCTH ONTUMHU3aLMN 3TUX MOKa3aTesen.

Ponb nemonynaTopoB B cocTaBe IPUEMHHUKA.

OyHKINOHAIBHBIE OINEpaluy JEMOAYISLUUN KaK BEKTOPHOE CPaBHEHHE MPUHUMAEMOIO
curHana c¢ (a3upoOBaHHBIM OTpeeIEHHBIM 00pa3oM KojebaHueM (Hecymiei, KoneOaHusIMu
BCIIOMOTaTeJILHOTO T€HEPATOPa).

CXeMOTEeXHUYECKHE BapHaHTbl pPeaTu3alUu JEeMOAYJISTOPOB (IMOAHBIA aMIUTUTYIHBIN
JNETEKTOP, CHHXPOHHBIA nerekTop, YJI Ha cBsA3aHHBIX KOHTypax, apoOHbIl Y],
kBazparypsbsiii Y/, nepemuoxaromuii GJI).

[ToOouHble sIBIEHMS, OTIMYAIOUIME UX OT MOJEIBHBIX MpelcTaBieHU. [leTekTopHbIE M
JIPYTUE XapaKTEePUCTUKHU AEMOYJISITOPOB.

HckaxeHus: aMIUIUTYIbl, 4YacTOThl M (a3bl CHTHANOB, BBI3BAaHHBIE MPHUCYTCTBHEM
IIMPOKOIIOJIOCHBIX IIIYMOB.

KonudecTBeHHBIE MOKAa3aTENM, XapaKTEPU3YIOIIKE MTOAaBICHUE CUTHAJIA ITyMaMHu.
JleTekTupoBaHHE CMECH CUTHajla M IIyMa O€3MHEPIIMOHHBIM AEMO/IYJIATOPOM C UACATbHOM
(TMHEWHOMN) JETEeKTOPHON XapaKTePUCTUKOW KakK MPOTOPIIMOHAIBHOE BOCIPOHM3BEIICHUE
XapaKTePUCTHK  aMIUIMTYAbI, YacTOThl W ¢a3bl  Pe3ylbTHPYIOIIETO  KOJIeOaHHUs,
JIEHCTBYIOILErO HA BXOJAE IEMOAYJIATOPA.

Pacyer nemoaynsaToOpoB pa3TuYHBIX BUIOB.

Pyunbie u aBTOMaTHUECKUE PETYJIUPOBKU YCHICHHUS, TTOJIOCHI MIPOMYCKaHUs U MOACTPOHKA
yacToThl TerepoauHa (AITUI) kak BO3MOXKHOCTh ONTUMHU3ALIMN TAPAMETPOB MPUEMHHUKA K
CKJIQJIBIBAIOILIMMCS YCIOBHUSM U MOKEJAHUAM CIIyIIaTelIs.

Cxemorexnnueckue BapuanTel APY u AITUI.

OcHOBHBIE  TIOKAa3aTeNH, XapakTepusyromue d(PPEeKTUBHOCTh  PETyIHPOBAHHUSI U
MOJICTPOMKH.
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34. Krnaccudukanus HOpMUPYEMBIX TAPAMETPOB, OMPEACIISIOMNX TEXHUISCKIUE BO3ZMOKHOCTH
U KauecTBO (YHKIMOHUPOBAHMS NMPHUEMHHUKA, CTaHJAPTHBIE YCIOBHUS U HPOBEIACHUS
U3MEPEHUIl MapaMeTpoB, B T. Y. YYBCTBUTEILHOCTH, OTPAHUYCHHOW YCHJICHHEM WU
IIyMaMHU, OJTHO U IBYX CUTHAJIbHON M30MPaTEIbHOCTH.

35. IIpueMHUKHU-TIOHEpPHI  CAaHTUMETPOBOrO  JWara3oHa, MPUMEHSEMBIE B
CIyTHHKOBOTO  TEJEBUJIEHUS, KaHAJOB  JEIMMETPOBOrO  JIHAara3oHa
TEJIEBU3UOHHBIX MTPOTrPaMM, IPUEMHUKOB ONTHYECKOH JINHUU NIEpeJauH.

36. Kpatkas xnaccudukanus cneruann3supoBaHHblx UMC, ncnoiabp3yeMbIX B CXEMOTEXHUKE
COBPEMEHHBIX TPUEMHHUKOB.

37. CopnepxaTeiabHblil CMBICI CIIEKTPAIbHON yCTONYUBOCTH.

CUCTEMAX
CCJICKTOpa

Memoouueckue pekomenoayuu npu n0O20MoGKe K 3auemy

[ToaroroBka CTYJEHTOB K 3a4eTy BKIIOYAeT MPOPabOTKY JEKIHi, B TEUEHUE CeMecTpa U
HETMOCPEICTBEHHYIO TMOATOTOBKY B JIHM, TMPEIIICCTBYIONINE 3a4eTy, BKIIOYas, KOHEYHO,
MOJATOTOBKY K KOJUIOKBHYMaM, TECTUPOBAHHUIO, BBIOJHEHUIO J1a0OpaTOPHBIX pabdOT M UX
3aLIUTY.

JInst MOATOTOBKM K OTBETaM IO BOIPOCaM K 3a4eTy (OHU BBIJIAIOTCS B KOHIIE CEMECTpa)
CTYJICHT JIOJDKEH HCIIOJIb30BaTh HE TOJBKO KypC JICKIIMH, HO U OCHOBHYIO M JOTIOJHUTEIHHYIO
JTUTEpaTypy JUIsl BRIpAaOOTKU YMEHUS JaBaTh pa3BEPHYTHIE OTBETHI HAa MOCTABICHHBIE BOMPOCHI.

B xoze moaroToBku K 3a4eTy CTyACHTY HE0OX0AMMO oOpaliath BHUMAaHUE HE TOJIHKO Ha
YPOBEHb 3alIOMHUHAHUS, HO U Ha CTENEHb NOHMMAaHUS M3y4aeMbIX BOIIPOCOB. A 3TO JOCTUTAETCs
HE TIPOCTHIM 3ay4YMBaHUEM, a YCBOGHHEM TMPOYHBIX CHCTEMAaTU3UPOBAHHBIX 3HAHUM,
aHAIMUTUYECKUM MbluieHueM. CleioBaTeabHO, HEMOCPEACTBEHHAs MOJArOTOBKA K 3aueTy
JIOJDKHA B Pa3yMHBIX TPOIMOPIHIX COYETaTh W 3allOMHHAHWE, W TOHWMaHHUE MPOTPAMMHOTO
Marepuana.

Pacnpedenenue 6annoe mexkyuie2o, pyoesrcno20 KOHmpoJsa u IK3amena

Ne Ooman 1-s1 Touka 2-11 TOUKA 3 Touka
cymma
1. | Texkymuii KOHTPOJIb
[Tocewmenue 3ansaTui 10 3 3 4
0aymoB Oamna Oama Oaa
Brinmonnenue u 3ammra 21 7 7 7
nabopaTopHBIX paboT Oart OayioB OasoB OayioB
2. | PyOeskHbIH KOHTPOJIb
TectupoBanue 15 5 5 5
0ayIoB OayIoB OaroB OayioB
Konnoksuym 24 8 8 8
Oaya OaytoB OayToB OaytoB
Hroro 70 23 23 24
0aJi10B 0aJ1a 0aJuia 0aJu1a
Kpumepuu oyenueanus
I[Ipu ocBoenmn guctuiuinHbl  Gopmupyrotcss  kommerenuuu  OIIK-3.  VYkazannas

KOMTIETCHIIHSI JOPMHUPYIOTCSI B COOTBETCTBHUH CO CIICAYIOIIUMU dTAIAMHU:

e (opmupoBaHWE W pA3BUTHE TCOPSTHUSCKHUX 3HAHWMA, NPEIYCMOTPEHHBIX YKa3aHHBIMU
KOMIICTCHIIUSMH (JICKITMOHHBIC 3aHITHS, CAMOCTOSTEIIbHAS PaboTa CTYICHTOR);

e TpHOOpPETEeHUE W Pa3BUTHE MPAKTUYCCKUX YMEHHH, MPEIyCMOTPEHHBIX KOMIICTCHIIUSIMHU
(;rabopatopHbIe pabOTHI, CAMOCTOSATEIbHAS PabOTa CTYICHTOB);

® 3aKpelyieHHe  TEOPETHYECKHX  3HAHHIA,

NPEeITyCMOTPEHHBIX KOMIICTCHIUSAMHU (JabopaTtopHble pabOThl, MPAKTUKU, BBITYCKHAS

KBaJM(pUKaIMOHHAs paboTa).

YMCHI/Iﬁ n MMPaAKTUICCKUX HaBBbIKOB,

16



7.

Kpumepuu OUCHKU Kauecmea 0C60€HUA 0uCl{unJlqul, 3(188])”4(”014(8120}1 3auemom

Banasi
N . | Pesyabrar .
(pedATHHIOBOI TpebGoBanus K ypoBHIO c()OPMHPOBAHHOCTH KOMIIETEHIMIt
O0CBOEHHA
OLICHKH)
3auTeHo .
(6e3 OOyyaromuiics OCBOWJI 3HAHUS, YMEHUS U HABBIKU BXOJAIINE
B COCTAaB KOMIIETEHLINN:
IIpOLENYPBI
61-70 pCHaIlyp OIIK-4 — cioco6HOCTh TIpUOOpETaTh W UCIOJIB30BATh HOBYIO
9u . .
3a€lleTa) uHpOpPMaLMI0O B CBOEH MNpenMeTHOH o6nacTu, mpensaraTh
HOBBIE WU U MOJIXO/bI K PEIICHNUIO HHKEHEPHBIX 3a]1a4.
3aureHo (¢ OOyuarommiics nposiisier kommereHiuioo OIIK-3, HO He B
IIOJJHOM OO0OBEME BXOIIIIMX B HX COCTaB IEUCTBUI.
IpOLEAYPO .
36-61 i cavm OOyuarouiicss MOXET JOIMYyCTUTh HEKOTOpbIe HETOYHOCTH,
aauera) HerpyOble oIMOKH, 3aTPYJHATHCS B U3JI0KEHUH MaTepHala,
HO MPaBUWIbHO OTBEUYATh HA 3a/1aBAEMBIE EMY BOIPOCHI.
MeHee 36 HE JONyILICH
Y Kommerennus He copmMupoBaHa
Oayna K 3a4eTy

«3a4TeHo» BBICTaBIETCS  OOydYaroLleMycsi, IPOAEMOHCTPUPOBABLIEMY  IIOJIHOE,
BCECTOPOHHEE, OCO3HAHHOE IPABUJIBHOE 3HAHHE MPOTrPAMMHOIO MaTepuaa U H3JI0KUBLIEMY
OTBET JIOTMYHO, TPAMOTHO, YOETUTEIbHO, TOTOBOrO K JaibHeilleMy NpodeccHoHaIbHOMY
COBEpIIEHCTBOBaHMIO. [Ipn oTBeTe 00yYaromuiics MOXKET AOMYCTHUTh HEKOTOpPhIE HETOYHOCTH,
HerpyOble OIIMOKH, 3aTPYJHITHCS B CAMOCTOSITEIbHOM M3JI0KEHHHM MaTepuana, HO IPaBUIIBHO
OTBEUaTh Ha 3aJaBa€Mble €My BOIPOCHI, B PE3yJbTaTe HABOJASAILIMX BOMPOCOB C IMOMOIIbIO
npernoaBaTess UCIPABIATh TOMYIEHHbIE OIIMOKU 1 HETOYHOCTH.

«He 3a4TeH0» MOET OBITh BBHICTaBJICHO 00ydYaroleMycsi, OOHapyKUBIIEMY HEIOJHOE,
HEOCO3HAHHOE 3HaHUE Y4eOHO-NPOrpaMMHOI0 Marepuana, JOMYCKalolleMy rpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSITEJIbHO U3JI0KHMTh OTBET HA BONPOC, OTBEYAIOLIEMY HEIPABUIBHO WU
HE JaolleMy OTBET Ha 3aJaHHble BOIPOCHL. JIEeMOHCTpUpPYEMBbIH ypOBEHb 3HAHUN HE MOXKET
OBITh TPHU3HAH JOCTATOYHBIM IS TPO(ECCHOHATBHON EeSITETHHOCTH.

[TonroToBKa CTYZIGHTOB K 3a4eTy BKJIFOYACT MPOPAOOTKY JICKIIHIA, B TCUCHHE CEMECTpa U
HCMOCPCACTBCHHYIO TIIOATOTOBKY B JdHH, MNIPCAIICCTBYIOMIMC 3a4YCTy, BKJIIOYasA, KOHCYHO,
MOJTOTOBKY K KOJUIOKBHyMaM, TECTHPOBAHHWIO, BBITIOJHECHUIO JA0OPAaTOPHBIX pabOT W HX
3aIUTy.

Jlnsl OATOTOBKM K OTBETAaM Ha BOMPOCH! (OHU BBIAAIOTCS B KOHIIE CEMECTpa) CTYICHT
JIOJDKEH HCITOJIb30BaTh HE TOJBKO KypC JIEKIMH, HO W OCHOBHYIO H JIOMOJHHUTEIBHYIO
JUTEPATYPy JUIS BHIPAOOTKH YMEHHS JaBaTh Pa3BePHYTHIC OTBETHI HA MMOCTABICHHBIC BOTIPOCHI.

B XO0J€ MOATrOTOBKH K 3a4€Ty, CTYACHTY HeO6XOIII/IMO 06pa111aTL BHUMAHHC HC TOJIBKO Ha
YPOBCHb 3aTIOMUHAHUS, HO M HAa CTENICHb TIOHMMAHUS N3y4aeMbIX BOIIPOCOB. A 3TO JIOCTUTAETCS
HEC TIIPOCTHIM 3ay4YHMBAHUECM, a YCBOCHHMEM [IIPOYHBIX CHUCTECMATU3HPOBAHHBIX 3HaHHfI,
aHATMTUYCCKUMM MbInuieHHeM. ClieJoBaTeIbHO, HEMOCPEACTBEHHAs] IOJATOTOBKA K 3a4yeTy
JOJDKHAa B PAa3yMHBIX HNPOHNOpHHUAX COUCTATh M 3allOMUMHAHUC, WU IMOHUMAHHUC IIPOrpaMMHOIO
MaTepHaa.

KoHTpoJb KypcoBbIX padoT
KypcoBas pabota He mpexycMOTpeHa y4eOHbIM IIJIaHOM.

8. Meroanuyeckue MaTepuaJibl, ONpeAe/IsIoe Npoueaypbl OLeHUBAHUS 3HAHU,

yMeHI/Ii/'I, HaABBbIKOB H ONIbITA A€ATCIBbHOCTH
KpI/ITepI/II/I OLICHKH Ka4CCTBAa OCBOCHUA AUCHUILUINHBI IIPUBCACHBI B ITPUIIOKCHUN 2.
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Tabmuma 6. Pe3ynbraTtel 0cBOCHUS Y4€OHON AUCIMIUIMHBI, TTOUIEKAIIHNE TIPOBEPKE.
Pe3yabTaThl OcHoOBHBIE N0KA3aTe/ U OLIEHKH Pe3yJIbTaTOB Bun
o0y4eHus o0y4eHus OLIEHOYHOI'0
(KoMIeTeHII M) MaTepuaJia
CriocobHOCTH 3HATh: TPUHIUIBI TOCTPOEHHUS JIOKaNbHBIX U | KoimokBuym
npruoOperaTh U | I00aNbHBIX ~ KOMIBIOTEPHBIX  CeTei, OCHOBHI | TecTupoBaHue
UCTIONB30BaTh HOBYIO | VIHTEpHET-TEXHONOTHI,  TUNOBBIE  Tpouexypsl | BeimonHeHue
UH(POPMALIMIO B CBOEH | MPUMEHEHHUS poOJIEeMHO-OPUEHTHPOBAHHBIX | TIPAKTHUECKUX
IpeIMETHON 00JIaCTH, | MPUKIAHBIX HPOTrPaMMHBIX CpenCTB B | 3aaHUi
npeylaraTh  HOBBIE | JUCHUIUIMHAX  NMPO(ECCHOHAIBHOTO  IMKJIA U
UJIeH M TTOJIXOMBI K npodeccHoHaIbHOM cepe NeITeNbHOCTH.
PEIICHHIO YMmers: UCTIOJIb30BATh coBpemenHble | KommokBuym
WH)KEHEPHBIX  3a]a4 | MH(POPMALMOHHBIE U KOMITBIOTEPHBIE TEXHOJIOTHH, | Bpimonnenue
(OIIK-3) CpeacTBa KOMMYHHKAIH, CIOCOOCTBYIOIIUE | TPAKTHUECKUX
NoBbINIEHNIO  3(dekTuBHOCTH  HaydyHOW W | 3a7aHUM
o0pazoBaTeNbHOMN cdep esTeTbHOCTH.
Buaaners: MeTOAaMHU MaTematuueckoro | KomnokBuym
MOJICIIMPOBAHUS PAIMOTEXHUYECKHX YCTPOICTB U Brimonnenue
CHCTEM, TEXHOJIOTUIECKUX IPOLIECCOB C | MpaKTUYECKUX
UCTIOJIb30BaHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX | 33 aHUM

TEXHOJIOTUH.
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9. Y4yeboHO-MeToAMYeCKOE OOecnieyeHue TUCHMIINHBI (MO1YJIs1)

OcHoBHas1 JiUTepaTypa
1. locTax A.C. Ilpuem u o6pabotka curHainon. Yacts 1/ A.C. lllocrak. U3natensctBo: TYCYP
(Tomckuii TOCYIapCTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHHUS U PaJUO3JIEKTPOHUKH), 2012, —
161 c. http://e.lanbook.com/books/element.php?pll cid=25&pll _1d=10922
2. [ocrak A.C. IIpuem u o6padoTka curranos. Yacts 2 / A.C. llloctak. U3natenscrBo: TYCYP
(Tomckuit Tocy1TapCTBEHHBIN YHUBEPCUTET CUCTEM YNPABICHUS U PaIMO3EKTPOHUKH), 2012, —
87 c. http://e.lanbook.com/books/element.php?pll cid=25&pll_id=5438
3. PymanneB K. E. .Ilpuem u oGpaboTka curnanoB: YueOHoe mocoOue ansi By3oB / - M.:
Axanemus, 2004. — 527c.

Jlono/IHUTe IbHASA JIUTEPATypa
1. PaguonipuemHsle ycTpoiicTBa: YueOHuk ais By30B / H.H. ®omun, H.H. byra, O.B. I'onoBun
u np.: [lox pen. H.H. ®omuna. — M.: Panuo u cBs3b, 1996. — 512 c.
2. COOpHUK 3aj]au ¥ YIOPaXXHEHUH 10 KypCy «paJuolpueMHbIe YCTpoiicTBa». YueOHoe nocodue
n1st By30B. [lox pen. B.M. Cudoposa. — M.: Paguo u cBsi3b, 1984. — 224 c.
3. Konecuukos B.M. JlazepHas 3ByKko3anuck u nuppoBoe paguosenianue. — M.: Paano u cBszb,
1991. - 216 c.

Iepunoauyeckue u3TaHus
[lepeuens neproanyeckux H3IaHuil, noiydaembix Oubmnorekoit KBI'Y, B koTophix
CTYJIEHT MO>KET 03HAKOMHTHLCS C COBPEMEHHBIMH JJOCTHKECHUSIMH B 00J1aCTH PaIMOTEXHHUKH:
e KypHnan TexHudyeckoit pu3nKu;
e  MUKpPOIIEKTPOHUKA;
e Panmo;
e l3Bectus BeIcIIUX yueOHBIX 3aBefeHu Poccuu. PagrosnekTponuka.

HNuTepHeT-pecypesbl
http://lib.kbsu.ru/ — bubaunorexa KbI'Y
https://elibrary.ru/ — Hay4unas snekTpoHHas OMOIMOTEKA
http://jre.cplire.ru/ — >xypHai paguo31eKTPOHUKI
http://remont-aud.net/ — caiiT Mo peMOHTY paJAHOIEKTPOHHOM anmnapaTyphl.
http://shemu.ru/ — panxno cxeMbl U CTaThH.
http://www.radioliga.com/ — xypHan «Pagnonroourensy

10. IIporpammHoe ofecne4yeHHe COBPeMEHHbIX HH(POPMALNOHHO-KOMMYHHKALMOHHBIX
TeXHOJIOTH i

1. CTtyneHTbl MMEIOT JOCTYN K €JMHOMY OOpa30BaTeIbHOMY IMOpTaly, IA€ MOTYT B
OTKPBITOM  JIOCTyIlE  IOJIb30BAaTbCAd  pecypcaMu  y4eOHO-METOJWYECKOM  JUTeparypsl,
SABIAIOIMMUCS pa3paboTkamu Benymux BY30B Poccuu.

2. I peUTUHIOBOIO KOHTPOJISI UCMONb3YETCS CUCTEMA KOMIBIOTEPHOIO TECTHUPOBAHUS
Ha 6a3e nmporpamMMmHoro odecneuenus Moodle.

3. Ilpu BBHINONHEHUH J1a0OPATOPHOTO MPAKTUKyMa CTYACHTHI B 00S3aTEIHHOM MOPSIKE
OPOBOJAT 00pabOTKY SKCHEPUMEHTAIBHBIX JaHHBIX C NPUMEHEHHEM MPOrPaMMHBIX Cpel
Microsoft Exell, MathCad.

4. B paMmkax obecrieueHus: IPUMEHEHUsS] KOMITBIOTEPHBIX TEXHOJIOTUH B 00pa30BaTeIbHOM
IpOLECCe HMMEIOTCSl  CHEeLMaIN3UPOBAHHBIE KOMIBIOTEPHBIX KJacca C  COBPEMEHHBIM
IpOrpaMMHBIM 00ecrieueHHEeM U UMEIOLIUM BbIXoJ B MIHTepHeT.
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11. MaTepuajabHO-TeXHHYECKOE o0ecneyeHne TUCIHIIHHbI

MarepruanbHO-TEXHHUYECKYI0 0a3y Uil IPOBEIEHHS 3aHATHH 110 TUCIUILTHHE COCTABIISIOT:
o CrICUAIM3NPOBAHHAA ayauTopus, HCIIOJIb3yeMast npu IIPOBCACHNN 3aHSITUH
JICKIIMOHHOTO THIIa, OCHAIIICHHAS MYJIbTHMEAHWHBIM MMPOESKTOPOM M KOMIUIEKTOM arapaTyphl,
MO3BOJISFOIICH IEMOHCTPUPOBATH TEKCTOBBIE M TpaUUECKUE MaTEPHAIIbI;
o pabouee MecTo mpernoaBaTers;
. paboune MecTa CTyICHTOB.

MynbpTHMeniHAS TPE3eHTAINsI, COMTPOBOXKAAIOMIAS JIEKITUIO, TIO3BOJISIET MPETOAaBATEIIO
aKICHTUPOBATh BHUMAHHUE CTYJICHUECKOW ay TMTOPUU Ha KITFOYEBBIX BOTIPOCAX JICKITHH.

JuctumninHa oOecrieueHa:

o TECTOBBIM MaTepHajaMU B 3JIEKTPOHHOH oOyuatomieit cucteme «Moodle» (OTKpBITHII
YHUBEPCHUTET);

o KHWKHBIM (POHIOM OMOINOTEKH;

o AJIEKTPOHHBIMU BEPCUSIMHU JIEKIUI U Y4EOHUKOB.

CryneHTbl UMEIOT 10CTyT Yepe3 MHTepHeT AOCTYN K 3JEKTPOHHOM 00yUaromiel cucreme
«Moodle» (OTKpBITBII YHUBEPCUTET), KOTOPAs TO3BOJISIET pa3MeliaTh JICKTPOHHBIC YUeOHBIC
KypChI B CBOOOJITHOM JOCTYIIE JUIsSl CTYJICHTOB YHUBEPCHUTETA.

[Tpu poBeieHNN 3aHATHI JIEKITMOHHOTO THITa, CEMUHAPCKUX 3aHATUH HCIIOIB3YIOTCS:
JIUYEH3UOHHOE RPOZPAMMHOE 0DecneueHue u c60000HO PACNPOCMPAHAEMbLE NPOPAMMDbL:

) Microsoft Office munensus: Hdorosop Nel35 ot 22.05.2018, morosop Ne 1n-21100 ot
20.09.2017, cepruduxar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017,
moroBop Ne 18/2016-31603884322 ot 12.08.2016, norosop Ne 4/14-08 ot 14.08.2015, moroop
Ne 1/01-12 ot 01.12.2014, nmorosop Ne0331100002314000061-0003152-01 ot 25.11.2014,
JIOTOBOP Ne0331100002314000077-0003152-01 oT 29.12.2014, JIOTOBOP
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, ceprudukar
ot 18.06.2008, ceprudukar ot 12.10.2007, cepruduxar ot 14.03.2007;

. apxuBatop 7z, Adobe Acrobat Reader nmimensusi: mpemoctamisieTcs OecIiaTHO Ha
yCIIOBUSX 10 azpecy https://www.adobe.com/ru/legal/terms.html;

° Mozilla  Firefox munensus: GPL/LGPL/MPL, Google Chrome nwumeH3us:
IpelocTaBseTcsl OECIUIaTHO Ha YCJIOBHUSX JIMIIEH3HMOHHBIX COMVIALIEHUH Ha MporpaMMHOE
o0ecrieueHue C OTKPBITHIM UCXOJIHBIM KOJIOM o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

JUis CTYZCHTOB C OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBBSI CO3JaHbl CIELUAIBbHBIE YCIOBUS
JUTst moy4yeHus: oOpazoBanus. Crienualn3upoBaHHOE MTOMEIIEHUE JIsl MHBAIWJOB PACIIOIOKEHO
no axpecy: 360004, KabGapauno-bankapckas pecnyOnuka, r. Hampuuk, yi. YepHbILIEBCKOroO,
173, rnaBHbI yueOHbIN KopIyc yHUBepcuTeTa, ayautopus Nel45.

B mensx mocTymHOCTH MOMy4eHHUs BbICIIEro oOpa3oBaHUs MO 00pa30BaTeNbHBIM MpOrpaMMaM
WHBAIMAAMHA W JIUIIAMHA C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI YHHUBEPCHUTETOM
o0ecrieunBaeTcs:

° aHBTepHaTHBHOI;'I Bepcneﬁ O(l)I/ILII/IaJ'ILHOI‘O cailiTa B ceTH ((I/IHTepHeT» JJIA CJ'I8.6OBI/II[$IH_[I/IX;
° IMPHUCYTCTBUC aCCUCTCHTA, OKA3bIBAIOIICTO 06yqa}01ueMyc;1 H€O6XOI[I/IMYIO IIOMOIIb,
L4 A1 UHBAJIMAOB W JIMI C OIpPaHUYCHHBIMHW BO3MOXHOCTAMH 3J0POBbsA IO CIYXYy —

IyOIrpoBaHUE BCIyX CIIPABOYHON MH(POPMAIMH O PACIHCAHUN YYCOHBIX 3aHATUH, oOecTieueHne
Ha/JIeXKAIMMHU 3BYKOBBIMH CpPEJCTBAMU BOCIIPOU3BEICHUSI HH(OpMALNY;
. JUIE WHBAIWJIOB M JIMI C OrPAHUYEHHBIMHU BO3MOKHOCTSIMU 370POBBS, HMEOIINX

HapyLICHHUs OIOPHO-IBUTATEIBHOTO amIapara, CO3JaHbl MaTEepHaJIbHO-TEXHHYECKUE YCIOBHS
o0ecreynBaoNe BO3MOKHOCTh OECHPENSITCTBEHHOIO JIOCTyNa oO0yd4aromuxcs B ydeOHbIE
MOMEIIEeHUs,, O0BEKTy MUTAaHUs, TyaJeTHble W Jpyrue IMOMEIIEHUS YHHUBEPCHUTETa, a TaKxkKe
npeObIBaHMs B yKa3aHHBIX MOMELICHUAX (HaJMYUe PaCIIMPEHHBIX ABEPHBIX MPOEMOB, MOPYUHEH
U JIPYTHX IPUCTIOCOOICHHIA).
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IIpuniaoxenne 1
Jluct u3menenuii (nonosHeHMi) B paboueli mporpamMme

JTUCIUTLTAHBL (MOJTYIIsT)
B51.0.09 «<YCTPOUCTBA IPUEMA U OBPABOTKU CUT'HAJIOB»

1o Hanpasienuto noarotosku 11.04.01 Paguorexnuka
HaIpaBJIeHHOCTH (Mpoduias) UHTerpupoBaHHbIe CHCTEMbI 0€30IIACHOCTH € pacnpe/aeJeHHOM
apxutekTypoii Ha 20 — 20 yueOHBbIii TOA

Ne ni/m JuiemeHT (myHKT) PII/{ Ilepeyenn Ilpumeyanue
BHOCHUMBIX
U3MEHEHHUH

Obcyoicoena u pekomeH008ana Ha 3acedanuu Kagpeopvl

3JI€KT[20HI/IKI/I u HH!I!O[)M&[!I/IOHHBIX TCXHOJ’IOFI/II;'I,

MPOTOKOJ Ne 0T « » 2021 r.

3aBenyrommii kadeapoi /P.III. Temes /

HOAMNUCH paciudpoBKa MOAIUCH Jara
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KpnTepml OICHKH Ka4YeCTBAa OCBOCHHUA JUCHHUIIIMHDbI

IIpnioxenne 2

Kon KPUTEPUU U IOKA3ATEJIU OUEHUBAHUS PE3YJIBTATA OBYUEHUS
KOMIIETeHIIHH - "
IIxana no TpaAMUOHHOI NATHOAJLILHON cHCTeMe
PE3VJIBTAT Ba3zoBblii ypoBeHb ponsunyTHIH
OBYUYEHUS yp y BRICOKHii YPOBEHE
HEONMYCK | HeyI0BJeTBOPHTEIbHO YAOBICTBOPHTEILHO yponenb oTau4Ho/ 1ud. 3a4et
TIo TMCITHILIMHE Aoy ya p /nud. 3auet xopouo/ 1ud. 3auer :
(MoayJ110) = -
IIxana no 0aJJILHO-PETHHIOBOM cUcTEeMe
0-35 36— 60 61-80 81-90 91 -100
3HaTh: TPUHIUIIET OTCYTCTBHUE 3HAHUH O: HETIOJIHbIC 3HAHUA O: B LEJOM  YCHEIIHbIE | HOJHOCTHIO
NOCTPOCHHA - TpUHOUNAX paboThI - TpHUHIUIAX pabOTHI 3HAaHUA O: copmupoBaHHBIE
JIOKAIbHBIX n YCTPOKCTBA, YCTpOMCTBA, - [OpUHOUNAX paboThl | 3HAHHS O:
T100aIbHBIX . BO3MOKHOCTSIX CPEJCTB | BO3MOKHOCTSIX CPEACTB | yCTpOICTBa, - OpMHOMIAX —paGoTHI
KOMIBIOTEPHBIX CETEH .
O(C)HOB: P HHT?;,HZT’ KOHTPOJISL TEXHUYECKOTO | KOHTPOJS TEXHHYECKOTO | BO3MOKHOCTSIX CPEJICTB | YCTPOMCTBA,
. TOSIHUS COCTOSIHHUS TPOJISt TEXHUYECKOT BO3MOKHOCTSAX TB
TeXHOIOTHi, THIOBHIE €OCTO 3 § KOHTpOJIS T€ €CKOTo 03MOKHOCTSIX CPEZIC
OIIK-3 TPOLE/yPHI Panros3JICKTPOHHON panro3IeKTPOHHON COCTOSIHMS KOHTPOJISI TEXHUYECKOT'O
CrocoGen IIpHMEHEHNUS amnmaparypsl; ammaparypsr; PpanuodIeKTPOHHOI COCTOSIHHS
prHoOpeTaTh U HpO6J‘IeMHO— He 3naer -  METOoJax 06pa6OTKI/I - METoAax O6pa60TKI/I anmaparypsl; PaaMOlIEKTPOHHOM
HCIIONBb30BATh | OPUEHTHPOBAHHBIX Pe3YJIbTATOB H3MCPCHUA | PE3yNbTATOB M3MEPEHHH | - Merogax 0OpaGOTKM | ammapaTypel;
HOBYIO MPUKIIATHBIX g eI/IgHOHLSOBaHI/IeM g eHg?;)HBSOBaHI/IeM Pe3yIbTaTOB U3MEPECHUH - MeTomax o6pa60T1<1/1
TB %I
I/IH(i)OpMaHI/HO TIpOrpaMMHBIX CPEIACTB pen . pea . C HCIIOJIB30BAHHUEM pe3yJIbTaTOB U3MEPEHUNU
. | B JUCIUILTMHAX BBIYHMCITUTEILHOM BBIYHMCIIUTEIBHON cpencTB C  HCIOIb30BAHHEM
B cBoeit N
N npodeccnoHaTEHOTO TEXHHUKH. TEXHUKH. BBIYHACIIUTEIILHOU CpEICTB
II METHOHU o
16)e)1 e — " TEXHUKH. BBIYHCIIUTEIBHON
TH o
00JIaCTH, npodeccroHabHOM TEXHHKH.
fpeararh chepe eATEITBHOCTH.
HOBBIC HICH H [Ty - .
MeTh: HCIO0JIb30BATh OTCYTCTBHE WM | HEJOCTAaTOYHOE YMEHHE: | B IEJOM  YCIEIIHOE | MOJHOCTHIO
TIO/IXOMBI K| coBpemennble 4aCTUIHOC yMEHHE! - paboTaThb ¢ | ymenue copmupoBanHoe
PCLICHHIO MHOPMALMOHHEIC U - paboTath C | 3KCIUTyaTalMOHHOH - paboTath ¢ | ymenue
HMFDKCHEPHBIX | KOMIILIOTEPHbIC 9KCIUTyaTalHOHHOU JIOKYMCHTAITUEH M0 | 3KCIUTyaTallMOHHOU - pabotath c
sajad. TCXHOIIOTHH, CPe/ICTBA JAOKYMCHTALIMCH N0 | TEXHUYECKOMY JIOKyMEHTaluuen [0 | 3KCIUTyaTallMOHHOMN
KOMMyHHKAItH, TEXHNIECKOMY 00CITyKMBaHHIO e €CKOM OKyMEHTaLUEH o
crocoGCTRYyIOIIHME He ymeer OBV BAHIO Y . T GXHPH y AOKY 1
HOBBIIIEHHTO y 5 Ppanuod’IeKTPOHHOM obeyKHBaHIIO TEXHUYECKOMY
3¢ peKTHBHOCTH PannuO3ICKTPOHHOU anmnaparypsl; PaarO3IEKTPOHHON 00CITyKBaHUIO
HAY4YHOH u anrmaparypsl; - UCIIONIB30BaTh CPEACTBA | ammaparyphl; Panno’IeKTPOHHON
00pa3soBaresbHOl chep - MCIIOJB30BATh CPEACTBA | N3MCPCHUs AL | - MCTIONIB30BATh CPEJICTBA | anmaparypei;
NeSITeTPHOCTH. H3MEpCHUA UL | KOHTPOJIS TEXHUYECKOTO | M3MepeHUs VB | - KCIIOJIB30BATh CPECTBA

KOHTPOJISI TCXHUYCCKOr'o




Kopn
KOMITETeHIMH

KPUTEPUU U TIOKA3ATEJIM OIEHUBAHUSA PE3YJIBTATA OBYUEHUSA

Ixana no TpaAMIUOHHOI NATUOAIILHOI cHcTeMe

PE3VJBTAT ba3oBblii ypoBeHb IIpoaBuHYyTHINH
OBYYEHUA Bbicoxnii ypoBeHb
MO AMCIHILINHE HeJONYCK | HeyI0BJIeTBOPUTEILHO YAOBACTBOPHTEILHO YPOBEHL OTJIUYHO/ 1u. 3a4eT
/nud. 3auer xopomo/ xud. 3auer
(vozyio) Hxana no 0a11bHO-PETUHIOBOI cUcTeMe
0-35 36 - 60 61-80 81-90 91 -100
COCTOSIHHSA COCTOSIHMS KOHTPOJIS TEXHUYECKOTO | M3MEpEHHs JUTS
PaJIMO3IEKTPOHHOH PaJIMO3IEKTPOHHOH COCTOSIHHUSA KOHTPOJIL TEXHUYECKOTO
anmapaTypel. annapaTypsl. Paguo3IEKTPOHHOI COCTOSIHHSA
annapaTypsl. PaIMO3IEKTPOHHOM
anmaparypsl.
Baagers:  meTomamu OTCYTCTBHE HaBBIKOB | HEIOCTATOYHOE HaJlM4yne HABBIKOB | YCIICIIHOE BJIAJICHUE:
MaTeMaTHIECKOTro BJIaJICHUS: BIIaJICHUE: BIIaJICHUS: - SKCIUTyaTalueit
MOJCTUPOBAHUS - DKCILTyaTalued | - OKCILTyaTauuen | - KCILTYaTaledl | pamuodneKTpOHHOM
PaZMOTEXHNICCKUX paTuodIEKTPOHHOM PagrodIeKTPOHHON PanuodIEKTPOHHON anmnaparypei;
YCTPOMCTB 1 CHCTEM, He anmnaparypei; arnmaparypsbi; arnmaparypsbi; - cOOPKOIi U HACTPOHKOIL
TEXHOIOTHICCKUX prajgeer | - COOPKOI M HACTPOIKOH | - COOPKOI M HACTPOIKOM | - COOPKOM M HACTPOWMKOH | PaaMOdIEKTPOHHOM
nponeccon c PaIUOdIeKTPOHHOM PaHodIeKTPOHHOM panno3IeKTPOHHON anmnaparypal.
UCTIOJIL30BAHNEM anmnaparypal. anmaparypsl. anmnaparypsl.
COBPEMEHHBIX
MH)OPMaNOHHBIX
TEXHOJIOTUH.
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