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1. O01IHe OI0ZKEeHHU ST

®oHp oueHoYHBEIX cpefcTB (O®OC) mo gUCHUNNIKHE HCIONbB3yeTCS B LEIAX
HOPMUPOBAHUS NPOLEAYPH OIeHWBAHUS KadyeCTBa IOATOTOBKU M OCYIIECTBISET
yCTaHOBJIEHNE COOTBETCTBUS YUEOHBIX NOCTHXKEHHU 3all/laHMPOBAHHBIM pe3yIbTaTaM
oOyueHusi u TpeboBaHUSIM 00pPaA30BaTEIbHOM ITPOTPAMMBI OUCLUIIINHEL.

[IpegMeTOM OLleHWBAHUSA SABIAKTCA 3HAHUSA, YMEHUS, HAaBBIKU M (UJIM) OIBIT
NesTeNbHOCTH, XapaKTepPHU3yllie 3Tankl (OPMUPOBAHUSI KOMIETEHIIUH § 00y4aromuxcs.

[Ipouienyphl OlleHUBaHUSA NMPUMEHSIOTCS B Ipoliecce 00y4eHUs Ha KaXXAOM 3Talle
dbopMupOBaHUS KOMIIETEHIIMH MMOCPEACTBOM OMNpENeNIeHus OIS OTHOEeIbHBIX COCTAaBHBIX
YacTeu OUCIUIIIAHL METON0B KOHTPOIS - OIIEHOYHBIX CPEACTB.

OCHOBHBIM MeXaHM3MOM OILIeHKY Ka4eCTBa IOATOTOBKY U (HOPMOM KOHTPOIS yueOHOM
paboTH CTY[EHTOB SBAAIOTCS TEKYIIWW KOHTPOIb YCIeBaEMOCTH U NPOMEXKYTOYHAas
atTtectanus. O0mue TpeboBaHUS K MpPOIlefypaM MPOBEIEHUS TEKYIIero KOHTPOJS U
IIPOMEXYTOYHOU aTTeCTalluy OIpefesseT BHYTPEHHUU JIOKaJbHBIM aKT YHUBEPCUTETA:
[TonoxeHue O TeKylleM KOHTPOJIE YCII€eBAaeMOCTH U NMPOMEXKYTOYHOU aTTeCTalluu
obOyyatomuxcs. [Ipu mpoBeleHUH TEKYIIEro KOHTPOJIS YCIIeBAEMOCTH M ITPOMEKYTOYHOU
aTTeCTalluy CTyIeHTOB ucrosuab3yercs @OC.

1.1.Ile1p ¥ 3agayM TEKYIero KOHTPOJisi CTYIEHTOB N0 JTUCHUIIINHE.

[lenp TeKyllero KOHTPOJS - CUCTeMaTH4yecCcKas IIPOBEpPKa CTEIeHU OCBOEHUS
IpPOrpaMMbl OUCHUNNINHE «Teopus 3JI€eKTPUUYECKOU CBA3U», YPOBHSA HOCTUXKEHUS
IJIaHUPYEMBIX Pe3yIbTaTOB 00yUeHus - 3HAHUW, YMEeHUM, HaBLIKOB, B XOMle €€ U3y4eHUs
IIPY NIPOBEMIEHUU 3aHATHUH, TPETyCMOTPEHHBIX Y4eOHbIM IIJTAHOM.

3agayu TeKyllero KOHTPOJIA:

1. obHaApyXeHHUe U yCTpaHeHKe TP00eioB B OCBOEHUHY Y4eOHOU OUCLUTIINHEL;

2. CBOEBPEMEHHO€E BHIIOJHEHUE KOPPEKTUPYIOIIUX [OEeWCTBUU MO COOEpXKaHUI U
opraHu3aluu mpoiecca 00y4eHus;

3. olpefeneHnue MHOUBHUIYATbHOTO y4eOHOT0 PeUTHHTa CTYIEeHTOB;

4. MOArOTOBKA K IIPOMEXYTOYHOU aTTECTalUH.

B TeueHue cemMecTpa NpU U3yYEHUU OUCLUIIIUHB peajul3yeTcsd TpagullioHHas
CHCTeMa II03TaIllHOT0 OIleHMBaHUS YPOBHS OCBOEHMS. 3a KaXK[bli BUM YyUeOHbBIX JelCTBUU
CTYOEHTHl II0Iy4aloT OLIEHKY .

1.2.1le1b ¥ 3aJa4Yu MPOMEKYTOYHON aTTECTAllHH CTYIEHTOB IO THCHHUIIIHHE.
[lens MPOMEXYTOYHON aTTECTAIlUM - IMPOBEpPKA CTEIeHU YCBOEHHUS CTyOeHTaMHU
y4eOHOTO MaTepuana, YPOBHS HOCTUXKEHUS ITAHUPYEMBIX PEe3yNIbTaTOB 00y4eHUS U
c(hOPMUPOBAaHHOCTH KOMIIETEHIIMH Ha MOMEHT 3aBePUIEHUS U3YYEHUS IHACIUTITNHEL.
[TpoMexyToOYHas aTTECTAIUS IPOXOOUT B (popMe 9K3aMeH,3aueTa.
3aauy MPOMEXKYTOYHON aTTeCTaIUH:
1. ompeneneHue YPOBHS OCBOEHUS YUeOHOU OUCIUIIITUHEL;
2. ompefenieHWe YPOBHSA MOCTUXKEHUS IJIAHUPYEMHBIX pPe3yJbTAaTOB 00y4YeHHUS U
c(hOpPMUPOBAHHOCTH KOMIIETEHITUH;
3. COOTHECeHHE IJTaHUPYEMBIX PE3y/IbTAaTOB 00YYEHUS C MJIaHUPYEMBIMU PEe3yIbTaTaMu
0CBOeHMSsT 00pa30BaTEIbHOM ITPOrPaMMEI B PaMKax U3YYEeHHON OUCITUIIINHEL



2. [lepeyeHb KOMIIETEHIIUH C YKa3aHHEM 3TAIOB HX ()OPMHPOBAHHS B MpoIiecce
OCBOEHHUS TUCIHUIITHHBI

2.1.IlepeuyeHb KOMIIETEHIIHH.
OIIK-5 CrnocoOHOCTH YUUTHIBATh B CBOEM MPOdecCroHanbHOM IesATeTbHOCTH
COBPEMEHHbIE TEHOEHIINY Pa3BUTHSI HHPOKOMMYHUKAIIMOHHBIX TEXHOJIOT U
OIIK-7 CnocoOHOCTb OCYILIEeCTBISATh cOOp, 00pab0TKy, aHaIKu3 HayYHO-TEXHUYECKOU
“HpOpMAaIMK U CUCTEMATHU3UPOBaTh ee B cpepe mpodheCCuOHaNbHOU AeITEIbHOCTH,
MCII0/Ib30BaTh JOCTUKEHUS 0TeYeCTBEHHOM U 3apy0eKHOU HayKU, TEXHUKU U TEXHOJIOTUI

2.2.91ansl GOpMHPOBAHHS KOMIIETEHIIHH.

Tabnuia 1
Ko ITtan dopMHpPOBaHHSA Bun yueOHOM Tun
A bopmup 1y ®opMa KOHTPOJIA
KOMIIeTeHITHH KOMIIeTeHIITHH padoThI KOHTPOJIS
. JIeKIIUY,
TeOpPeTUYeCcKui .
. CaMOCTOSITeIbHAs TeKyumy |cobecemoBaHUe, TECT
(vHpOPMAITMOHHEIN)
pabota
IIpaKTUYeCKHe
(mabopaTopHEIe)
[IPaKTUKO-OPHEHTHPOBAHHEIM 3aHATHSI TEeKYIIUH TECT, noMailHee
OIIK-5, OIIK-7 ’ y 3ajlaHue
CaMOCTOSITeIbHAs
pabota
. IPOMEXKY-
[IPAKTUKO-OPUEHTUPOBAHHEIN|  KypcoBas paboTa TOUHLL 3amuTa PadoTH
. IPOMEXY-
OII€HOYHBIN aTTecTalus . 9K3aMeH, 3a4eT
TOYHBIN

[TpumeHsieMEle 06pa30BaTeIbHEIE TEXHOIOTUHU ONIPENeIsTIOTCS BUIIOM KOHTAaKTHOR
paboTHI.

2.3.CooTBeTCTBHE pa3e/ioB TUCHHUIUIHHBI (OPMHUPYEMbIM KOMIIETEHIIUSIM.
OTanmaMu (GOpPMHUPOBaHUSA KOMIIETEHLUUM SBISIOTCS B3aMMOCBA3aHHAS JIOTHYeCKas
II0CJIel0BaTEIbHOCTh OCBOEHHUS Pa3fesioB (TeM) yueOHOU QUCLUIIAHEI.

Tabmuna 2
Ne Pa3pgen (Tema) Koasrl
ConepxxaHue pa3aeia (TeMbl) TUCIHUIIAHBI o
n/n THCIUIUTHHBI KOMIIETeHIIUH




Pazpen 1.
OO01ue cBeOeHus 0 CUCTeMax
9NIeKTPOCBI3HU

[NonsiTue nHbOpPMAaIUY, COOOLUIEHNS, CUTHAIA.
Mogpens cucTeMHl nepenavdu
uHpopmanuu.Knaccupukaus CUrHaI0B B KaHalax
CBa3u. McTopuyeckue OaThl B UCTOPUU CBSI3U U
tenekoMmmyHuKaiui. ASCII (American Standard
Code for Information Interchange). TenerpadHsiii
Tpéxpeructporiil Kog MTK-2. MeTopbl cCTEMHOTO
aHanu3a TeJIeKOMMYHUKaluuli. BpemeHHOU U
YaCTOTHBIY aHaNu3. BeposaTHOCTHEIE TOAXOE! B
IIOCTPOEHUHU U ONITUMU3ALNUMI CUCTEM CBSI3H.
CraTtucTudeckas Teopusi 00HAPYKEHUS CUTHAJIOB U
OLIeHKHU WX ITapaMeTpoB. Teopus uHbOpMaluuu u
KogupoBaHus.CooO1IeHre ¥ CUTHAIE
PagnoTexnuyeckue LIeW U CUTHAJILL: @HAJIOTOBLIE,
KBaHTOBaHbIE, MUCKPETHEIE, IU(poBLIEe. Momenb
Ipoliecca KOMMYHUKAIMU. JTaJOHHAS MOJEIb
B3aUMOMENCTBUS OTKPHITEIX CUCTEM
(OpenSystemInterconnect - OSI). OcHOBHEIE
npeobpa3oBaHus MHGOPMAIIMOHHEIX CUTHAJIOB B
m¢poBou cBa3u. PopMaTUpOBaHUE: 3HAKOBOE
KOMPOBaHMe, MUCKpeTu3anus, KBautoBauue, UKM.
[Iepenaya BupeocurHasnos: NRZ,
CaMOCHHXpOHU3UpYyomuecs hpopmaTe, haszosoe
KOOUPOBaHUeE, CTPYKTypa CUCTEMH IIepefaydu
uHpopmanuy, Knaccupukaius KaHajoB liepefayu
“HGOPMAIINH.

OIIK-5, OIIK-7

Paspmen 2.

BekTopHEIE ¥ CLIEKTPaIbHEIE
MOJIeJI CUTHAJIOB B
“H(DOTETIEKOMMYHUKAIIII

BekTopHble MOmenu curHanoB. OO00UIEHHbIH PSIfI
dypre.BekTOpHOE IIpenCcTaBIeHre CUrHama.
[MonsiTve 6a3wmca, HOPMEHI, CKAISIPHOTO
IIPOU3BEMIeHNsT CUTHAJIOB, OPTOTOHAILHOCTH
CHUTHAJIOB, OPTOHOPMHUPOBAHHOTO 6a3¥ca CUTHATIOB.
AnrebGpanyeckasi CTPYKTypa MPOCTPAHCTBA
CUTHANOB. ['eoMeTpuUecKas CTPYKTypa
IIPOCTPAHCTBAa CUTHANOB. HopMma curHama. JHeprus
curHana. MeTpuKa IPOCTPAHCTBAa CUTHAIOB.
CxanspHoe IIpou3BeeHne CUTHAI0B. basucHee
curHansl. O600mmenHs# psg Oypoe.

OIIK-5, OIIK-7

Pa3pen 3.

CHeKTpH NEPUOTUIECKUX U
Helepuogu4eCKuXx CUrHaJioB.
[Tpeo6pa3oBanue Oypre

CrnekTphl IEPUOANYECKUX CUTHAJIOB JIMHENYaThe U
puckpeTHBle. QOPMEI CIIEKTPAIBHOTO
IIpefCcTaBlIeHNs IepUOANYeCcKOro curtasna. CIeKTpal
HellepUOONYeCKUX CUTHAJIOB. Mopeb
HeTePUOANYeCKOr0 CUTHalla Kak IIpefeIbHOTO0
cllydas IepruoguYecKoro CUrHasa , Koraa Iepuog
MTOBTOPEHUS CTPEMHUTCS K OECKOHEYHOCTH.
®u3M4eCKUI CMBICI CIIEKTPaIbHOM IIJIOTHOCTH
cursana. MaTeMaTu4ecKui 1 Gpu3n4eCcKui CIeKTp
HEeMIepUOONYEeCcKOTo curHana. [Ipsmoe u oOpaTHoe
mpeobpasoBanue Oypbe. CBOIMCTBA TPeoOpa30BaHUS
dypre.

OIIK-5, OIIK-7




Paspern 4.

CrHexTpanbHO-KOPPEeNauOHHbIN

dHaJIN3 JETEPMHUHUPOBAHHBIX
CHUTHAJIOB B
I/IH(bOTeJ'IeKOMMy'HI/IKaHI/II/I.

JHepreTuyeckue MOMEU CUTHAIOB.
KoppensinimoHHEIE MOAETH NeTEPMUHUPOBAHHBIX
CUTHAJIOB. Pacmpenenenre SHEPTHUH B CIIEKTPax
IIepPUOJHUYECKOT0 ¥ HETIEPUOAUYECKOTO CUTHAA.
PaBencTBo ITapceBans u 06o0meHHas GopMmyia
Panes. JHepreTuyeCcKuu CIIeKTP CUTHAa.
Pacnpepgenenue sHEPTHU B CIIEKTPE BEILIECTBEHHOTO
HeIlepUuoau4YecKoro CUrHana. dpQpekTuBHAS MUPUHA]
CIIeKTpa CUTHasla. ABTOKOPPeIsSUXOHHAas QYHKIIHUS
BelecTBeHHOro curtana (AK®) u ee cBoiicTBa.
CBa3p AK® currana c ero sHepreTudecKuM
criekTpoM. AK® nmepromn4ecKoro BeIeCTBeHHOT0
curHajia. CUTHaJI Ha BLIXOMEe JIMHEWHOM CHCTEMHI.
YacToTHas XxapaKTePUCTUKA TUHENHOM CUCTEMHEI.
CBepTKa [IBYX CUTHAJIOB BO BDEMEHHOU M YaCTOTHOX
obnactu. CooTHOILIEHNE MEXOY CBEPTKOM U
Koppensanuen.

OIIK-5, OIIK-7

Paspmen 5.

KoHuenuus aHaIATHYECKOTO
CHTHaJla B pafiuOTeXHUKE U
HH(bOTeHeKOMMYHI/IKaHI/IH.

AHaNMWTUYECKUH CUTHAN U €T0 CIEKTP.
KBanmpaTypHEI U CONPSAKEHHBIM CUTHATIHL.
CrekTpajbHas MI0THOCTh aHATUTHUIECKOTO
curHana. [Ipeobpa3oBanue I'unbbepTa BO
BpeMeHHOU o6nactu. [Ipeobpa3oBanue 'unbbepTa
BO YacToTHOM obmactu. [IpeoOpa3oBanue ['unpbepra
OJIsT TapMOHMYECKUX CUTHANIOB. [ToHSITHE
Y3KOITOJIOCHOTO KBa3UTapPMOHUYECKOT0 CHTHAsa.
dopMUpPOBaHUE KOMIIJIEKCHOM oTHOaloIei
0JI0COBOrO curHasna. CuHba3HbM U KBagpaTypPHEII
curHansl. Peanu3anus mMo0COBEIX CUTHAJIOB U
KBafipaTypHO# 06paboTku. KBampaTypHas
06paboTKa BeleCTBEHHEIX Y3KOMOIOCHBIX CUTHAIOB
OJIST BRIOEIEHWS OTU0AIoIIel aMIIUTyH U Ga3sl
orubaromien.

OIIK-5, OIIK-7

Paspen 6.

IuCKpeTHEIE CUTHATIHL B
TEJIEKOMMYHUKAILIUAX U
CIIeIVaNIbHOU SJIEKTPUYECKON
CBSI3U.

[ucKkpeTH3ausa aHaJI0r0BOTO CUTHANA [10 BpeMeHU
¥ KBaHTOBaHUe 110 YpoBHIO. CTPYKTypa 1
paspsaaaocTs ALITT. [Ilym kBaHTOBaHUS.
AMnuTygHO-UMIyIbCHASA Moayamusa (AUM),
IMUPOTHO-UMIYJIbCHad Mopynsauus (IIMM), BpeMs-
HMITyIbCHas Momynsaius (BUM), uMmynbCcHO-
kKomoBas mopynanusa (MKM). MaremaTuueckas
MOfeIb IUCKPETH3UPOBAaHHOTO CUTHaNa. Teopema
KorenbaukoBa. O0001eHHbH psif Pypre Mo
cucreMe Ga3uCHHIX (OPTOTOHABHBIX) QYHKIUH
KoTtenpHukoBa (psim KoTenbHUKOBA)
BoccTaHOBIIEHNE aHAJIOI0BOI'O CUTHATIA 110
OUCKPETHHIM oTcueTaM. CrieKTpanbHas IJI0THOCTh
6a3ucHex pyHxruui KotenpuukoBa. CekTp
OUCKPETU3UPOBaHHOTO curHasna. [IpeobpazoBanue
Oypbe O OUCKPETU3UPOBAHHOT0 CUTHaNa. dPPeKT
HaJIOXKEeHUS NIPU JUCKPETU3alNH - 3JIaliCUHT.
CrekTp OUCKPETU3UPOBaHHOT'O CUTHANA IIPU
IIPOU3BOJIBHOM (hOpMe OUCKPETUIUPYIOMUX
HUMITYJIbCOB, OTJIMYHEIX O JeNTbTa-QyHKIUIA.

OIIK-5, OIIK-7




Pa3pen 7.

CnekTpsl IUCKPETHBIX
CUTHAJIOB. [ITUCKpETHOE
npeobpa3oBanue dypee.
Anroputmsl BIIO.

Mopenb OUCKPETHOTO CUTHAJIa B YaCTOTHOM
obmactu. [JuckpeTHOe mpeoOpa3oBanue Oypee.
[ToBopaumBarmre MHOKUTEIN U UX CBOUCTBA.
BricTpoe npeobpa3oBanue dypre (BIID) .
Anroputmel BII® ¢ npopexXuBaHUEM 10 BPEMEHU.
Anroputmsl BIIO ¢ mpopeXuBaHUEM II0 YaCTOTE.
[Tpumenenue BITO® [yist BEIYUCIIEHUS CBEPTKMU.
CuHTe3 aHANIOr0BOr0 CUTHAaJIA C UCIOJIb30BAHUEM
OBII1®. [TpuHIUIIE OPTOTOHAIBHOT'O0 YaCTOTHOTO
MYJIbTUIIIIEKCUPOBaHUS.

OIIK-5, OIIK-7

Paspen 8.

Mogynsuus curHanos B
paguoTexHUKe,
TEeJIEKOMMYHUKAILIUAX U
CIIeIVaNIbHOU SJIEKTPUYECKON
CBSI3U.

OOfu1me cBemeHUsT 0 MOOYAALUY. [IPUHITUITEL
MOOYNSANWY CUTHaNOB. Hecyiuii curHan u
uHhOpMalMoHHbIH curHan. [IIkana gacToT
rapMOHHAYECKOr'0 HECYIero Curuasna. Bumsl
AQHAJIOTOBOM MOMYIISLWY, aMILTUTYOHASA MOLYJIALNS,
fanaHCHas MOMYJISIMS, MOAYISLIUS C IIOAaBIeHUEM
Hecylleil. MrHoBeHHasd IoJIHad ¢a3a, MTHOBEHHAS
YacToTa, yriaoas Mogynsauug (UM, OM, OOM).
BpeMeHHEBIE ¥ BEKTOPHLIE AHATrPaMMEL
MOAYIMPOBAHHBIX CUTHAIOB. CIIEKTPEI
MOOYNUPOBAHHKLIX CUTHAJOB. [lemomynanus AM
curHana. AMINIUTYOHOE NETEKTUPOBaHLUE,
KBafpaTU4YHOE OeTEeKTUPOBaHUE (HETMHENHOe
npeoOpa3oBaHue B PeXKUMe Majloro CUTHAsa).
YHUBepCanbHEY KBafpaTyPHEIM MOOYIATOD U
neMmonynsaTop. PopMupoBaHUE KOMIIJIEKCHOU
orubarel KBagpaTypPHEIM MOLIYJIITOPOM.

OIIK-5, OIIK-7

Paszgen 9.

[TpuHIUIEH TUPPOBO
MOJYJISIIIUY CUTHAJIOB B
CUCTeMax CIelXanbHOU CBA3H
3JIEKTPAYECKOH.

LIudposas Moaymnsgius curHanoB. CUTHAH C
OVCKPETHOY aMIIJIUTYIHOU MOOYJIALUE.
[ucKpeTHas 94aCTOTHAS MOZYISALKSI CUTHAJIOB.
[uckpeTHas ¢a3oBasi MOOYJSIIUS CUTHAIOB.
IlnckpeTHasa KBafipaTypHas MOAYJISLUS
curHanoB. TexHOIoTuK U BUAE! IIUGPOBOH
MOQYJISIUY B COBPEMEHHBIX CUCTEMAX CBSI3HU.
CurHanbHBIE CO3Be3Us, pa30Basi MI0CKOCTh
cuHpaznou I u KBampaTypHON Q KOMIIOHEHT.
Lindposas kBappaTypHad Mopynsauus. Kog I'pes.
PemeTtuaras mogynsauus. CuTHaIbHEIE-KOIOBEIE
KOHCTPYKIIUYU IMGPOBLIX CUTHAJIOB.
[ToMeX0yCTOMUYMBOCTh PA3JIMYHBIX BUOOB
MOZOYJISINMN,

OIIK-5, OIIK-7
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Pa3pen 10.
CrekTpanbHas U
3HepreThyecKas

3 PeKTUBHOCTD CUCTEM
TeIeKOMMYHUKAIIUH.

ButpelT u 9acTOTHEIM pecypc. CrnekTpanbHas

3¢ dekTuBHOCTEL. OTHOILIEHNE CUTHAJI IToMeXa 10
morrHocT. MCH B cucTeMax CBsI3u ¢ IMGPOBOH
MOJYIISIITHEH, TTIa3K0BasI AarpaMMa, CII0COOR!
yctpanenuss MCHU. DHeprus 6uTa U CieKTpaabHAs
IIJIOTHOCTL MOIIHOCTH afJATUBHOM IIOMEXH.
JHepretudeckas 3pHeKTUBHOCTL CUCTEM
TEeJIEKOMMYHUKAaI, IOMEX0yCTOUYNBOCTh
“HGOTEIEKOMMYHUKAIIMOHHBIX CUCTEM C
aHaJIOTOBHIMY U ITM(DPOBLIMYM BUOAMU MOTYIISINH.

OIIK-5, OIIK-7
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Pazgen 11.

AHanu3 NuHeNHHIX,
HeJIMHEWHBIX U
IapaMeTPHUYEeCKNX CUCTEM BO
BPEMEHHOU M YaCTOTHOHU
obJacTy.

BpeMeHHBIE ¥ YACTOTHBIE XapaKTEPUCTUKU
JIVHEUHEIX cuTeM. MIMIynbCHAs XapaKTepPUCTUKA U
YacTOTHAS IepefaToyHast QYHKIUS, CBSI3b MEXAY
HUMMU. [IpUHIUIIE aHaIW3a JTHHENHBIX CUCTEM BO
BpEeMeHHOU 06J1aCTH, CBePTKa CUTHAIa U
HMMITyJIbCHOM XapaKTepUCTUKY. [IpuHLIXI aHanu3a
JIMHEHHBIX CHCTEM B YaCTOTHOM 00/IaCTH.
CrnekTpanbHas MIOTHOCTh CHTHAa Ha BRIXOME
JIMHEWHOMN cucTeMbl. HenmrHeHbBIe CUCTEMEL.
AnmnpokcuManusi XapakKTepPHUCTUK HeJIUHEeUHOM
cucTeMbl. [lepeMHOXEeHNE CUTHAIOB U MOTYIISIIIHS.
JIuHelHOe U KBaJpaTHUYHOE NEeTEKTUPOBaHNE
orubaroreii. [TapameTpuyeckoe nmpeodpa3oBaHue
YaCTOTHI, IPUHLUI TeTEPONMHUPOBAHUS TIPU
IIpreMe CUTHAJIOB.

OIIK-5, OIIK-7
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Paszgen 12.

MaTteMaTu4eCcKue MOJenn
CIIy4alHBIX IIPOLIECCOB.
[TpoxoxpeHue CIydaliHBIX
MIPOLIECCOB Yepe3 TUHEWHBIE U
HeJIMHEUHBIE CUCTEMEL.

CnydaliHble CUTHAJIBL ¥ UX CTAaTUCTUYECKUE
XapaKTEepPUCTHUKHU: PYHKIUSI paclpeneneHns
BEPOSITHOCTH , IVIOTHOCTH paclpeneieHus
BEPOSITHOCTH, XapaKTepuCcTUiecKas QyHKIUS.
YucnoBble XapaKTepPUCTHAKY 3aKOHa paclpefeieHns:
MaTeMaTHYeCKoe OXHuOaHue, IUCIIepCcus,
aBTOKOPPEIAUUOHHAS GQYHKIUS CIIy4aliHOTO
nponecca. CTaloHapHbIE U 3PrOfAYECKUe
curHanbl. CUTHaIB C HOPMaJlbHEIM 3aKOHOM
pacmupeneneHus BepOSTHOCTY MIHOBEHHBIX
3HayeHNH. CBI3b KOPPENILUY U HE3aBUCUMOCTU
BEIOOPOK M3 HOPMAaJIbHOTO CITy4alHOTO CUTHAJa.
CBa3p AK® c 3HepreTuueCcKuM CIEKTPOM
CITy4alHOT0 CUTHAJa, TeopeMa Bunepa - XuH4YKHa,
HMHTEepPBal KOPPEesIuy, 6ebli IIIyM. Y3KOMOIOCHbIE
CIydalHEBIe POILIECCH, pacIpenenenre orudarmnen
1 (Gas3bl Y3KOIOJIOCHOT'0 CITy4alHOoTo Ipoliecca.
CrneKTpanbHO-KOPPEIIMOHHEIY aHaINu3
IIPOXOXKOEHUS CITy4aHBIX CUTHAJIOB Yepes3
TIUHEWHbIEe CUCTEMEI. [IPUHIUIIE aHATTU3
IIPOXOXKAEHUS CITy4allHBIX CUTHAJIOB Yepes
HeIWMHEWHBIE CUCTEMBHIL.

OIIK-5, OIIK-7
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Pazgen 13.
VrdpopManuoHHbE
XapaKTePUCTUKU UCTOYHUKOB
COO0O0IIeHNY 1 KaHaJIoB.
OHTPOIIXSA U KOJIHUYIECTBO
vH(popMaImu.

Knaccudukaius HCTOYHUKOB COOOIIEeHUH 1
KaHaJoB. TpH NOOX04a K ONPENeIeHUI0 IOHATUS
“KomuyecTBo uHMDOPMaLMK”: KOMOMHATOPHEIH,
BEPOSITHOCTHBIN, alrOPUTMUYECKu. KonmdecTBo
uHGOPMAINHU KaK Mepa CHATON HeonpeneleHHOCTH.
WHabopManroHHEIe XapaKTEPUCTUKY UCTOUHUKOB
COOOIIeHNI: SHTPONUS - MEpPA HEONIPEeIeHHOCTH
COCTOSTHHY UCTOYHMKA COOOINEeHUH B cpemHeM. Mepa
HeonpepenenHoctu P. Xaptnu u K. llleHHOHA.
CBoIiCTBa 3HTPONMHU OUCKPETHOTO UCTOYHUKA.
AnpuopHas (6e3yCcIoBHAs) SHTPOIUS,
AnoctepuopHad (yciIoBHAsI) SHTPOIUS TUCKPETHOTO
HCTOYHMKA U ee CBOMCTBa. MHDopMaLnnoHHbIE
XapaKTePUCTUKY KaHaJIOB: MaKCUMalbHas CKOPOCTh
nmepepfauu nHGoOpMaLUUHU (IIPOIYCKHAs CITOCOOHOCTh

KaHasa), K0abUIIMeHT UCI0Ib30BaHUS KaHala.

OIIK-5, OIIK-7
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Pa3pen 14.
OCHOBEI TeOpUY Iepegaydu
uHGOPMAIIUH.

VudopMaloHHbIE XapaKTEePUCTUKYA UCTOYHUKOB
OUCKPETHERIX Co0OIeHuit. Momen nCTOYHHUKOB
OUCKPETHRIX Coo0IeHni. CBOMCTBA 9PTrOANIECKUX
HCTOYHUKOB. M30EITOYHOCTD ¥ TPOU3BOAUTENIHHOCTD
OUCKPETHOT0 UCTOYHUKA. [[BOMYHLIN UCTOUHUK
coobureruii. UHGopMaloHHbIe XapaKTePHUCTUKHU
OUCKPETHRIX KaHAJOB. MoeanbHbie (6€3 moMex) u
peanbHBIE (C TOMexaMu) KaHalbl. CKOPOCTh
Iepenaydy U MPOIyCKHas ClIoCOOHOCThL KaHaJa.
[IBoMYHBIY ¥ "M-MYHHIK" KaHal. MH(bOpMaIMOHHEIE
XapaKTepPUCTUKH UCTOUYHUKOB HEIIPEPHIBHBIX
coobmienuii. [TuddepeHranbHas SHTPOIIHS.
OHTPOIHUS PaBHOMEPHOI'O PaclpefeNieHus.
DHTPOMHUS TayCCOBCKOT0 0eoro iryMa. JICUIOH-
3HTPOIHS HE3aBUCUMBIX COOOIeHu. Moaemnu
HEeTIPePHIBHEIX KaHAT0B.Moaemu OTUCKPETHBIX
KaHaoB. CpaBHEHUE MMPOIYCKHEIX CITIOCOOHOCTEMH
OUCKPETHRIX ¥ HEeIIPEPHIBHAIX KaHaloB. TeopeMel
KogupoBanus [lleHHOHA [A7IT KaHAJIOB CBSI3U 0e3
IIOMEX ¥ C TOMEXaMH.

OIIK-5, OIIK-7
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Pazpgen 15.

OcHOBHI Teopuu 3GGEKTUBHOTO
KOOUPOBAHUS TUCKPETHBIX
coobmienu#t (IC). KomupoBaHue
uctoynuka JJC.

Knaccudukanusa KogoB. pheKTUBHOE ONTHMalIbHOE
KOIMPOBaHME KaK CII0CO0 COTJIaCOBAHUS
MHGOPMAIMOHHEIX XapaKTePUCTHUK UCTOUHUKA U
KaHana. KonupoBaHue UCTOUHUKOB 663 MaMATH
(cuMBOJIEI COOOIIEHN HE3ABUCUMEI) U C TIAMSTHIO
(cUMBOJIEL KOPPEIUPOBAHHEIE MEXKY COOO0M).
KomupoBanue 6e3 noteps u ¢ motepsmu. Kogosoe
nepeBo, IpepUKCHEIE KOOH U HepaBeHCTBO KpadTa ,
PaBHOMEDHOE KOUPOBAHUE, CTaTUCTUYECKOE
KOOUpOBaHUE: KOOUpoBaHue 1o Metony llleHHOHa-
®ano, KogupoBaHue 0 MeTony XadpMeHa, TeopeMa
[lTerHOHA 0 KONUPOBAHUY UCTOYHUKA HE3aBUCUMEIX
COO0O0IeHNH, YCI0BUE ONTUMAILHOCTY KOJOB.
CrnoBapHOe KOOUPOBaHUE, alNroOpuTM JleMnens -
3uBa -Benua. [TousTHe 006 apupMETHIECKOM
KOOUPOBaHUU.

OIIK-5, OIIK-7
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Pa3pgen 16.

OcHOBEI Teopuu
IIOMEXO0YCTOMYUBOI0
KomupoBaHus. KogupoBaHue
KaHasa. biioyHble TUHENHbIe
KOEL.

[TpuHIUNE KOPPEKTUPYIOLIETO
(moMex0oyCTOMYMBOT0) KOOUPOBAHUS U
IEeKONUPOBaHUS C 0OHApYyXKeHUeM U UCIIPaBIeHIEM
omu6oK. JIuHelHke cUcTeMaTuYecKue 6I09HbIE
koxbl. Kop XammuHra. IIpon3Boasamuii NOIUHOM,
Imopoxpaloias MaTpulla. I[IpoBepouHas MaTpulla,
dbyHmamMeHTanbHas MaTpulia 67109HOTO TMHEHHOT O
Kofa , IOHATHEe CUHIPOMa ¥ CHHIPOMHOE
OeKOOupoBaHue 6JI0YHEIX KOIOB

OIIK-5, OIIK-7
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Pa3pen 17.

CBepTOYHEIE KOOH U IEKOTED
MaKCHUMaJIbBHOI'O
IpaBHoONOno6us.

[TpuHUMOE paboOTE CBEPTOYHOTO Kozepa. IlaMaTh
KoZepa, KOgoBoe orpaHudeHune, CKOpoCTh Kofa,
UMIIyJIbCHAs XapaKTEPUCTUKA U ee CBA3b C KOJOBEIM
PaCcCTOSTHUEM Y UCIPABIAIONIEN CII0COOHOCTEI0
CBepTOYHOro0 Kofa. Komep Kak KOHEUHBIN aBTOMAT C
maMsAThi0. [JuarpamMma COCTOSHUM CBEPTOYHOTO
KOIepa, pelreTyaThle fuarpaMMel Koepa.
[lexopupoBaHVe CBEPTOYHEIX KOOB. AITOPUTM
IOEeKOIUPOBAHUS 110 MAaKCUMYyMY IIpaBoononodus.
AnTopuT™ IEeKogupoBaHus Butepbu.

OIIK-5, OIIK-7
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Paspmen 18.

OCHOBEI TeOpUHu
MOTEeHIIHaILHON
IIOMEXOYCTOMYMBOCTH IIPUEMA.

OcobenHocTy nepenaun 1 mpuéma [IC B KaHamax ¢
noMexamu. Kputepuu onTuManbHOr0 IpUEMa.
OTHollIeHWe CUTHAJ IIoMexa U BEPOATHOCTDb OIIKOKH
npu nepegade [C. IloteHnmansHas
IIOMEXO0YCTONYUBOCTh CUCTEM Ilepefayul C
PAa3JIMYHEIMU BUOAMU MOOYJIALIN.

OIIK-5, OIIK-7




ComepxXaHue U KjlacCuGUKaIus 3anad
onTtuManbHOro npuéma JC. OnTuManbHEHN IPUEM
IIC B KC ¢ meTepMUHUPOBAaHHOM M CTOXaCTUYECKOMN
CcTpyKTypoi. O6Hapyxkenue u pasnuuenue J1C.
Kputepuu onrtumansaoro npuéma [ C. BaiiecoBckuit
Pa3pen 19. IIOAXOQ K ONTHUMAJIbHOMY IpHeMy. AIpropHad u

19 OCHOBBI OITEMAJILHOTO MTPHUEMA | alTOCTEPUOPHAS BEPOSITHOCTH, CPEOHUHN PUCK U
OUCKPETHBIX U HETIPEPHIBHEIX | OTHOIIEHHE ITPABOONON00Us THIIOTe3 IpHUeMa.
CO001IEeHUT. AnropuTMel pab0Thl ¥ CTPYKTYPHbIE CXEMEI
onTuManbHBIX TpuéMHUKOB JIC B rayccoBckoMm KC.
CunTe3 KorepeHTHOro nemonynsrtopa [IC Ha doHe
ABI'TI. CornacoBanHas ¢GunbTpanus GUHUTHLIX BO
BpeMeHU CUTHaJIOB. IMITyIbCHAas XapaKTepPUCTHKa U
nepefaToyHas QyHKIIMS COTIaCOBAHHOTO GUIIbTPA.
MHoromnonb30BaTeIbCKas U MHOTOKaHaIbHasI CBSI3b.
OCHOBEHI TEOPUU YIUIOTHEHUS U pa3meieHus
CHUTHAJIOB B MHOTOKAHaJIbHBIX CUCTEMAax CBSI3H.
Pazpgen 20. MHoroKaHanbHas CBSI3b C BDEMEHHBIM, YaCTOTHEIM,
MeTonEl MEHOTOKaHaIbHOU ($a30BBIM ¥ KOOOBHIM YIIJIOTHEHUEM CUTHAJIOB.
nepefaydu ¥ paclupeneneHus [TpocTpaHCTBEHHOE YIIJIOTHEHNE U cucTeMbl MIMO.
“HpOpMaIuu TexHOOTHSI OPTOTOHAIBHOT'O YaCTOTHOTO
MYJIbTUIIJIEKCUPOBaHUSA. [IpUHIIUIIEL CO3TaHUS
OFDM cucrteM. HampaBneHus 1 mepCreKTUBEI
9BOJIIOIY TEXHOJIOTHH CBsA3U 5G.

OIIK-5, OIIK-7

20 OIIK-5, OIIK-7

3. OnucaHue NMOKa3aTe/led H KPUTepHeB OlleHUBAaHUs KOMIIEeTeHIIHH Ha
pa3/IMYHBIX 3TaNax HX (JOPMHUPOBAHHS, ONMHCAHHE IIKa/I OlleHUBAHHSA

3.1.0nucaHue NMOKa3aTejieH ONeHHBAHHS KOMIETEHIHMH Ha Pa3IHYHBIX
sTamax ux (GOpMHpPOBAHHSI.

Tab6muia 3
Kon
IToka3aTe/H, KPpUTEPHHU OLleHUBAaHUSA
KoMIe- OneHouHbIE CpEICTBa
Epe— (w1aHMpyeMble pe3yIbTaThl 00y4eHHsT)




3HAET: BpeMeHHEBIe, CTIEKTPAJIbHEIE U KOPPEIILIUOHHEIE
XapakTEePUCTUKYU NeTEPMUHUPOBAHHEIX U CTOXaCTAYECKUX
QHAJIOTOBEIX U JUCKPETHEIX CUTHAJIOB; MaTeMaTUYECKUe
MOJIeJIA CUTHAJIOB, IOMeX U KaHaJIOB CBA3U, METOMLI
dbopMupoBaHus u peobpa3oBaHus CUTHAJIOB;
TeOpeTUYeCKue OCHOBEL Ilepefayu HHGOPMaLUH,

3¢ (GHEeKTUBHOTO KONUPOBAHUS KCTOYHUKOB COOOIIEHUN U
KaHAJIbHOT'0 KOOVPOBaHUS , IOMEXO0YCTOUYUBOCTY U
ONTUMAJILHOTO IIpHeMa; HU(POBOe IpeCcTaBlIeHue
CHTHAJIOB ¥ CHCTEM, COBPEMEHHEIE MeTONH oBbmeruss | TEOPETUYECKUN STAIT:

CIIEKTPa/IbHOU U S9HEPreTUYeCKOU 9(PPEeKTUBHOCTU U cobeceqmoBaHue, TECT
YCTOUYHUBOCT; [TPAKTHUKO- 3

OTIIK-5 | YMEET: npoBoouTh aHanu3 ¢GpU3n4eCKUX IMIPOIECCOB, OPUEHTUPOBAHHBIU STAIT:
MPOUCXOMSANIUX B 9JIEKTPOHHEIX HHHOKOMMYHUKALMOHHEIX| TECT, OMALIHEe 3aiaHue
YCTPOMCTBAX; OCYIIECTBISATh aHAJIU3 U pacyeT OLEHOYHEIN STAII: Bompocs!
XapaKTEePUCTUK CUTHAJIOB U TapaMeTPOB KaHAaJIOB 1 K 3a4eTy, OMIEeTH K 3K3aMeHY

CHCTEM Ilepefiayy, IOMeX0YCTONYUBOCTHU U MIPOIIYCKHOM
CIIOCOOHOCTH CHUCTEM CIleliMaIbHOU 3JIeKTPUYEeCKOH
CBSI3H.;

BJIAOEET: meTogaMu MaTeMaTH4€CKOr0 MOJETUPOBaHU
¥ pacueTa OCHOBHBIX XapaKTEPUCTUK CUTHAJIOB U CUCTEM
nepefayu U npuemMa HHGOpPMaLUy; MeTOLAMU OLlEeHKU
IIPOITYCKHOM CIIOCOOHOCTH, TOMEX03alUIIeHHOCTH 1
YCTOUYUBOCTU UMH(GDOKOMMYHUKAIIMOHHEIX CUCTEM
CIeNMaIbHOU 3JIEKTPUYECKOU CBS3H.;

3HAET: criocoOHI fOCTYIIa U OCHOBHbEIE OTKPHITHIE
MCTOYHUKYN MH(DOPMALKXOHHEIX 3JIEKTPOHHBIX PECYPCOB
miist cOopa, 00paboTKY M aHaIM3a HayYHO-TEXHUYECKOH
nHbOpMaluy B IPUKIIafHOM 06/1acTU ClieliaabHON
3JIEKTPUYECKOU CBA3U .;

YMEET: caMOCTOSITEILHO BECTH IIOUCK, OCYIIECTBIIATH
cOop, 06paboTKy, aHANTM3 HAYYHO-TEXHUIECKON
“H(pOpMallui U CHCTEMATU3UPOBAThH ee B chepe
npodeCcCUOHANbHOU AeITeIbHOCTH, UCII0Ib30BaTh
IOCTUKEHUSI 0T€YECTBEHHOM U 3apy0ekHO HayKH,
TEXHUKYU ¥ TEXHOJIOTUM B 06/1aCTH CIIeAabHOM
3JIEKTPUYECKOU CBS3H.;

BJIAIEET: HaBEIKaMu cEUCTeMaTu3anuu c6opa,00paboTKu
¥ aHa/IM3a HaYHO-TeXHUYEeCKON nHPopMaluy B 001aCTi
CIleIMaIbHOM 3IeKTPUYECKOM CBA3M U3 IIeUYaTHHIX U
371eKTPOHHBIX UCTOYHUKOB.;

TEOPETUYECKHWH STAIL:
cobecegoBaHue, TECT
ITPAKTHUKO-
OPUEHTHUPOBAHHBIM 3TAII:
TECT, JOMAITHee 3alaHue
OLIEHOYHBIM STAII: Bompock
K 3a4eTy, OUJIeTH K 9K3aMeHy

OIIK-7

3.2.CTaHgapTHbIE KPUTEPHUH OLIEHUBAHHUS.

Kputepuu paspaboransl ¢ yuetoM TpeboBarnuit ®I'OC BO K KOHEYHBIM pe3yabTaTaM
o0ydeHus U CO30A0T OCHOBY AJIS BHISIBJIEHUS YPOBHS C(HOPMUPOBAHHOCTY KOMIIETEHILIUAMN:
MUHHAMaJIbHOT0, 6230BOT0 WJIX BEICOKOTO.

KpuTrepuu oleHKH YCTHOTO OTBEeTa B Xo/e co0eceqoBaHUs:
- JIOTMKa IIPU U3J0XKEeHUU COONepXkKaHHUS OTBETa Ha BOMPOC, BHISIBJIEHHBIE 3HAHUS
COOTBETCTBYIOT 00BEMY U I'TyOMHE UX PACKPHITUS B UCTOYHUKE;
- UCIIO/Thb30BaHME HayYHOU TEPMUHOJIOTHY B KOHTEKCTE OTBETA;
- 00bsSICHEHVEe TPUYUHHO-CIIEICTBEHHBIX U PYHKIMOHAIbHBIX CBI3€H;
- YMeHUe OIleHMBaTh HNEWCTBUS CYOBEKTOB COIMATIbHOW XKHU3HU, HOPMYIUPOBATH
cOOCTBEHHBIE CYXKIEHUS U apPTYMEHTHI 10 ONpeieJIeHHBIM ITpo0IeMaM;
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- 9MOITMOHAIIbHOE 60raTCTBO peun, 00pa3Hoe U IPKOE BEIPAXKEHNe MBICIIEH.

KpHuTepuu OlleHKH OTBETa 3a 3K3aMeH,3a4eT:
IIns 9K3aMeH,3ayeTa B YCTHOM BUe YIOTPeOUMbI KPUTEPUU OIIEHKHM YCTHOTO OTBETA
B Xome cobecenoBaHus (CM. BBIIIE)

KpHuTepHH OLleHKH KYPCOBOH PadOTHI:

- CoOTBETCTBHE BBHIIOJHEHHOM Pa0OTH TOCTABIEHHBIM IIEJIIM U 3afladyaM.

- AKTyanbHOCTb BEIOPAHHOM TEMHI.

- JIOTUYHOCTB TOCTPOEHUS BBICTYIIIICHUS.

- AprymeHTanus BC€X OCHOBHBIX IIOJI0KEHUU.

- CBoOogHOE BlafieHe MaTepUajoM.

- CaMOCTOSITENIbHOCTD BEIBOIOB.

- [IporHo3upoBaHue MyTeX pellleHus MOCTaBIeHHBIX IPOOIEM B 1IeJIOM U BEICTpauBaHUE
MIePCIeKTHUB fajibHenIne paboTh Hall TEMOH.

- KyneTypa BHICTyIJIeHUS (pedeBas KyJIbTypa, KOMMyHHUKaTHBHAsl KOMIIETEHTHOCTb,
BllafieHNEe ayouTOPHEN).

- KynpTypa nucbMeHHOT0 0pOpMIIeHHS KYpPCOBOM PabOTHL.

KpHuTepHHu OlieHKH JIa00paTOPHOH PadOTHI:

- Bumonuenune nabopaTopHO#M pabOTH (IIOATOTOBIEHHOCTh K BHIIIOJIHEHMIO, OCO3HAHUE
e paboThl, METONOB COOMPAHMS CXEMbI, IPOBeleHNe U3MePeHU U GUKCUPOBAHUS UX
Pe3yNbTaTOB, IIPUIEXKaHNE, CAMOCTOSITEIbBHOCTD BHITIOJTHEHUSI, HaJTU4YHe W ITPaBUITbHOCTD
opopmneHust He0OXOMUMBIX MaTEePHUAJIOB [IJIST TPOBeNeHus PaboThl - cXeMa COeTUHEHUH,
TAaOIUITEI 3aIIUCeN U T.II1.);

- Opopmnenue otyera mo nabopaTopHoit paboTe (aKKYypPaTHOCTh OGOPMIIEHUS
pe3yNnbTaTOB M3MEPEHUM, MPABUIBHOCTL BHIYMCIIEHUM, MPABUIIBHOCTDL BHITOTHEHUS
rpa¢¥KOB, BEKTOPHEIX AuarpamMm 4 Op.) ;

- [TpaBUIBHOCTb M CAMOCTOSTENBHOCTH BEIOOPA (HOPMYII [AJIST PACUETOB IPU 0HOPMIIEHUHU
pPe3yIbTaTOB PabOTHI;

- [TpaBUNTBHOCTB ITOCTPOEHUS TPAPUKOB, yMeHUE 00bSICHUTh UX XapaKTep;

- [IpaBUIBLHOCTDb MOCTPOEHUST BEKTOPHHBIX AUArpaMM, YMeHHe X CTPOUTh U IIOHUMaHUe
TOTO, YTO OHHU 3HAYaT;

- OTBeTH Ha KOHTPOJILHEIE BOIIPOCH! K JTaOopaTOpHOMI paboTe.

KpHuTepHH OLIeHKH TeCTOBOr0 KOHTPOJIsI 3HAHHUM:
CTYAEHTOM [aHBI IPaBUIbHEIE OTBETH Ha

- 91-100% 3amaHuii - OTIUYHO,

- 81-90% 3amaHui - XOPOIIIO,

- 71-80% 3amaHuii - yIOBIETBOPUTEIIBHO,

- 70% 3apanuii ¥ MeHee - HeYOOBJIETBOPUTEJIBHO.

OO01ue KPpUTEPHH OIIeHKH PadoThI CTYyIeHTA HAa MPAKTHYECKUX 3aHSITHSIX:

- OTnIu4YHO - aKTHUBHOE ydacTue B oOcyXkmeHuu mpoOieM KaxXaOTro CeMHHapa,
CaMOCTOSTENTbHOCTh OTBETOB, CBOOOMHOE BIafeHWe MaTepualioM, IOJIHBE U
apryMeHTUPOBAHHLEIE OTBETH HA BOMPOCH CEMHHApPA, Y4acTHe B MUCKYCCUSX, TBEPHOE
3HaHME JIEKIMOHHOT0 MaTepHasa, 00sg3aTeIbHOM 1 PEKOMEHIOBAHHOW [OMOTHUTETbHON
JIUTEPATYPHI, PETyJspHas MOCeIlaeMOCThb 3aHATUH.
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- XOpowo - HEeJOCTAaTOYHO IOJIHOE paCKphITUE HEKOTOPHIX BOIPOCOB TEMEI,
He3HaUYUTeNbHEIE OUIMOKKM B (HOPMYJIMPOBKE KaTeropuil U MOHSATUN, MeHbIIas
aKTUBHOCTh Ha CeMUHapax, HeIlOJIHOe 3HaHMe [OIOJIHUTENIbHONU TUTepaTyphl, XOpollas
II0CEeIaeMOCTbI0

- YOOBIETBOPUTENIBHO - OTBETHl OTPaxXalT B ILIeJIOM IIOHMMaHWE TEeMH, 3HaHUE
comepkKaHUS OCHOBHBIX KQTErOPUU U MOHSATUM, 3HAKOMCTBO C JIEKIIMOHHBIM MaTepruajioM
Y PEKOMEH[0BaHHOW OCHOBHOU JIUTEPaTypOU, HefOCTaTOYHas aKTUBHOCTD Ha 3aHATHUAX,
OCTaBJIAIOLIas XKeaaTh Jy4YIlero IoceiaeMoCTh.

- HeymoBneTBOPUTENBHO - IACCUBHOCTh Ha CEMMHApaXx, YacTasi HeTrOTOBHOCTb IIPU OTBETaX
Ha BOIPOCH], IIJI0oXas MOCeIlaeMOCTh, OTCYTCTBHAE KadeCTB, YKa3aHHBIX BHIIIE OIS

IIOJIy4eHusa 0oJiee BEICOKHX OIIEHOK.
HOpH)IOK IIpUMEHEHHNA KPUTEPHUEB OLIEHKN KOHKPETU3NPOBAH HU2KE, B Pa3feiie 4,
comepzxKallneM OIE€HOYHBIE CPpenCTBa OJId TEKYIIEro KOHTPOJIA YCIIeBa€MOCTHU U IOJIA
IIpoBEeOEHHUA HpOMG)KYTO‘-IHOﬁ dTTeCTalluu CTYOEHTOB II0 OaHHOU OUCIUIIINHE.

3.3.0nucanue MIKaJ OlleHUBaHHUS.

B mporiecce olleHUBAHUS PE3YIHTATOB O0YUEHUS U KOMIIETEHIIUYN Ha Pa3IUYHBIX
sTamnax ux GOPMHUPOBAHUS IIPH OCBOSHUH MUCIHUIIIMHEL IJIsS BCEX IEePEeUYHCIIeHHEIX BhIIIE
OLIEHOYHHIX CPENCTB UCIIOIb3YETCS IITKaa OIleHUBAaHUS, IPUBENEHHAas B TaONuIIe .

IuxoTOMHYECKAs ITKaa OIeHUBAHUS MCIIOIb3yeTCs IPHU IPOBEIeHUH TeKYIIIeTro
KOHTPOJISI yCIIEBAEMOCTH CTYIEHTOB: IIPU IIPOBEeHNN co0eCeloBaHus, IPU ITpUeMe 3CCE,
pedepaTa, a TakKKe MOXKET OBITh MCIIOIh30BaHa B I[EJISIX IIPOBENEHMS TaKOH (hOPMEI
IIPOMEXYTOYHOM aTTeCTalluy, KakK 3a4eT (IIKasia IIPUBOOUTCS AJIST BCeX OLIEHOYHBIX
cpencTB U3 TaOIHITEL 3.

Tabnuma 4
OneHka OneHka
3HAHHH, OueHnka no
Iloka3arenu | OnHcaHHe B COOTBETCTBHH o o
YMEHHUH, o 0a/IbHOM | TUXOTOMH-
OlleHUBAHHUS | C KPUTEPHUSIMH OLleHUBAHU S o
HaBBIKOB HnIKajae YeCKOH
M ONbITA HIKajie
. €MOHCTPUPYET II0JTHOE
Bricokuii 1 PHUDY «04YeHb
IIOHMMaHUEe IPOOIEMEI.
YPOBEHb BHICOKASI», «OTJIMYHO» | «3a4YTEHO»
TpeboBaHus M0 BCeM
OCBOEHUS «BBICOKAS»
KPUTEPUSIM BBHIITOTHEHEI
«IOCTATOYHO
o [leMOHCTpUpYeT 3HaYUTEIbHOE
Ba30Bhiit BLICOKAsI»,
IIOHUMaHUEe IPOOIEeMEI.
YPOBEHb «BBIIIE «XOpOIIO» | «3a4YTEHO»
TpeboBaHus Mo BCeM N
OCBOEHUS cpenmHe#n»,
KPUTEPUSIM BBHITTOTHEHEI
«0a3oBast»
«CpemHss»,
. | [leMOHCTPUPYET YaCTAUHOE
MuHMMaIbHBIN «HUKE
ITOHMMaHUEe ITPOOIEMHI. . «yIOBJIETBO-
yYPOBEHb cpemHe#n», «3a4YTEHO»
TpeboBanus 110 OONBIIUHCTBY PUTETIBHO»
OCBOEHUS «HU3Kasa»,
KPUTEPHUEB BHIITOTHEHE
«MUHUMaTbHas»
.| leMoHCTpUPYyeT HEOOIBIIOE
HepnocTaTouHBIN «04YeHb
IIOHUMaHUEe IPOOIEMEL. «HEYIOBJIETBO-
yPOBEHb HU3KasI», «HEe3auYTeHO»
TpeboBaHuUs 110 MHOTUM PUTEIBHO»
OCBOEHUS «ITPUMHUTHBHAS»
KPUTEPUSIM He BEIITOTHEHE

HpI/I IIpOBEEHUHU HpOMe}KYTOHHOfI aTTeCTalluu CTYOEHTOB II0 OaHHOHW OUCIUIIINHE B
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dbopMe 3K3aMeHa HUCIIOIb3YeTCs MATHOAIbHAS IITKajla OlleHUBAHUSI.

4. TunoBbIie KOHTPO/IbHBIE 3alaHUs, HHbIe MaTepPHa/Ibl, HEOOXOTHUMBbIE [IJIsi
OLIEHKH 3HAaHHUH, YMEHHH, HABHIKOB U (H/IH) OMIbITA AesTe/IbHOCTH,
XapaKTePH3YIOIIHX 3Tanbl (GOPMHPOBAHHUSI KOMIETEHIIHH B IPOI[ECCE OCBOEHHS
00pa30oBaTeILHOH MPOrPaMMBbI

4.1.01eHOYHbIE CPeICTBAa MPOMEKYTOYHOH aTTeCTAIlHH
OueHOYHBIE CPEACTBa MPOMEXKYTOYHOM aTTECTAIlMU 110 JUCLUIIINHE IPENCTaBIIEHH B
[Tpunoxenuu 1.

4.2.®opMHpPOBaHHE TECTOBOI0 3aJlaHUS MIPOMEKYTOYHOH aTTeCTAllHH

ArTecTtanmus Nol

B sk3aMeHaIlMOHHOM OuJieTe HMPUCYTCTBYeT 3 BOIpPOCa TEOPETUYECKOU Hu
IIPaKTU4YeCKOY HallpaBJIeHHOCTU. TeopeTuyeCcKre BOIPOCH ITO3BOJISAIOT OL[EHUTh YPOBEHD
3HAQHUU ¥ 4YaCTUYHO - YMEHUU, NIpaKTU4YeCKHUe - YPOBEeHb YMEHUU U BJlafeHUusd
KOMIIETEHIUEN.

[IpuMepHBIM IIepedyeHb 3afjaHWM, BRIHOCUMBIX Ha IIPOMEXYTOYHYI0 aTTeCcTallulo,
pa3pelneHHBIX YYeOHBIX U HaTrlIggHBIX MOCOOWM, CPefCTB MaTepUalbHO-TEXHUUYECKOTO
o0eclieyeHUs ¥ TUIIOBLIE TPAKTHYECKUE 3aJaHus (3agayn):

ITo Bompocy 1, komnerennuu OIIK-5,0I1K-7
1 MeTombl KogupPoOBaHUS IU(PPOBEIX CUTHANIOB 1 popMaThl Koma. Popmat NRZ (EBH 6e3

BO3Bpara K HYJI0)
MeTonbl KOOUPOBaHUS LIU(PPOBHIX CUTHAIOB U (pOopMaThl Kofa. MaHYeCcTepCKuil u
mudepeHnranbHBIM MaHYECTEPCKUAM KO,
MeTonbl KOAMPOBaHUS HU(PPOBLIX CUTHAIOB U (popmaThl Kopa. Popmat RZ (CBH ¢
BO3BPaTOM K HYJIIO).
Anrebpanyeckasi CTPYKTypa KOMIIJIEKCHOT'O JIMHEHHOT'0 TPOCTPAHCTBa cUrHanos C.
[TousaTHe TUHEWHOCTH MPOCTPAHCTBA CUTHAIOB.
l'eomeTpuyeckas CTPyKTypa IIPOCTpPaHCTBa CUTrHasoB. [lousaTus: HopMma cursana, JHeprus
5 cwurHama MeTprKa OIpOCTPAaHCTBA CUTHaNO0B, CKaNsApHOE IPOMU3BEeNeHNE CUTHATIOB.
CBoOMCTBa CKalsIpPHOTO NMPOU3BeNeHUsI CUTHAI0B .OpPTOrOHATbHOCTh CUTHAJIOB.
TecToBBIEE CUTHAJIBI U UX MaTeEMaTUYeCKNe MOOenu: PyHKIusS XeBucanaa, gebTa-
¢bysknus [Jupaka, TapMOHMYECKUY CUTHAJIM €T0 ITapaMeTpPhl, 9KCIIOHEeHIMAIbHEIN CUTHAI,
SKCITOHEHIIMAJIbHBIN CUTHAJ C KOMIIJIEKCHBIM TT0Ka3aTejeM U GopMyIbl Juepa s
IIpefCTaBIeHNA TapMOHNYECKNX CUTHAI0B KOMIIJIEKCHEIMU (pa30paMu.
AnroputmM BIT® ¢ mpopeXuBaHUEM I10 YaCTOTe: 000CHOBAaHKE BO3MOXKHOCTH COKPAIIEHUS
YuCIa MaTeMaTHYeCKUX oneparui npu pacyete [I1® npu pa3bueHun 0TCYETOB Ha
IIEPBYIO U BTOPYIO IIOJIOBUHY, MaTeMaTuieckoe 060CHOBaHKE anropuTMa, 6a3oBas
omnepanus «0abouka».
8 CrpyKTypHas cxeMa KBafipaTypHOTO JeMOAYIsATOPa KOMITJIEKCHOM orubaroIe.

Mopens T- pUHUTHOrO HENIEPUOOUYECKOT0 CUTHAIA IIPU IIPefieIbHOM IIepeXofie OT
9 mnepuoguYecKoro curHasna. [IoHsITHe CIIeKTPaTbHOU MJIOTHOCTH MOITHOCTH T-QUHUTHOTO
CUTHaJa.
MCH B cucteMax CBSI3H C IX(PPOBOM MOMYISINEH, TTTa3K0Bas AUarpaMma, CIioCoOs!
yctpaneHus MCH.
[Tepuopuueckuit curHan u GopMEl IPECTABIIEHNS €T0 CIIEKTPA B OPTOroHaIbHOM Ga3uce
11 rapMoHUYECKUX CUTHAIOB: KBafipaTypHasd hopMa, aMIIUTygHO-(Ppa3oBasg hopMma,

KOMILIEKCHasl popMa. [ToHSATHE OTPUIIAaTEIbHON YaCTOTH B TADMOHUYECKOM CIIEKTPe
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16

17

21
22

23
24

26

CpepnHsas 3Heprus nepuofgudeckoro curuasna. PaBenctso [lapceBans Ajis BelleCTBEHHBIX
CHUTHAJIOB

acmpepesieHde JHEPrUuU B CIIEKTPe HellepUOoAUu4YeCKOro CUrHasa. JHEPreTUUYECKUM CIIEKTP
¥ CaeKTpalibHas MI0THOCTh MOIIHOCTH. d(PGeKTUBHAS IIIMPHUHA CIIEKTpa.

OmnpepeneHue KOPPeIILUAOHHON QYHKIIMY JeTePMUHUPOBAHHOTO CUTHAaNa , Kak
CKaJIIPHOTO NIpOM3BefieHus . BlaumMHas KoppenanuonHas QyHKIMA IBYX CUTHAJIOB.
ABTOKOppensanuonHas GyHKUIKA. [ITUTETbHOCTh aBTOKOPPEIILAOHHON QYHKIINN
BEIIeCTBEHHOI'0 CUTHaa.

Cssi3p AK® curnamna R() ¢ ero suepretuueckum crektpom W(). lllupuHa crekTpa u
OIATENBHOCTE AKO.

®opMyIEl CBEPTKH [IBYX CUTHAJIOB BO BPEMEHHOM M YaCTOTHOM 00/1acTH .

KomnnekcHOe mpefcTaBieHNe BellleCTBeHHOTO CUTHana. [IoHATHe aHaTuTUYEeCKOT 0
curHasna. CrieKTpanabHas IJIOTHOCTh aHAJIUTUYECKOTO CUrHana. [IpegcraBnexnue
BeIlleCTBEHHOTO CUTHaJa C UCII0JIb30BaHHEM aHaJUTUUYEeCKOT0 CUTHala
[TpeoOpaz3oBanue ['mnpbepra. Orubaromas u dha3a curiana. Curdasnas I(t) u
kBapaTypHas Q(t) KOMIIOHEHTE CUTHAJIA.

CTpyKTypHas cxema IuppoBoi 00pab0TKHM CUTHAIOB. XapaKTep CUTHAJIOB Ha BHIXOME
3J7IEMEHTOB CTPYKTYPHOU CXEMHL. .

O606menusl psag Oypre 1o cucTeMe 0a3UCHBIX (OPTOrOHAIBHEIX) QYHKINAN
KotenbaukoBa. Teopema KoTelbHUKOBA.

[TprHUMIE AUCKPETU3ALUY 110 BpeMEHH ¥ KBAHTOBAHHUIO 110 YPOBHIO.
AmnarsnoroBo-udppoBoe nTpeodpa3oBaHre U CUTHAN C aMIIIUTYJHO-UMIIYJIbCHOUMOOYIAINeN
(AUM)

AnarnoroBo-nudpoBoe Ipeodpa3oBaHre U UMITYILCHO-KOmOBas Moxysius (MKM)
AHanoroso-1u¢ppoBoe Tpeodpa30oBaHKe U MIUPOTHO-UMITYJIbCHAS Momysius (IIIKVM).
YrnoBas aHanorosasi Mopynsuus u ee Bufsl - ®M u UYM. [lonHas da3a curHana u
MTHOBEHHAs 4YaCTOTa U CBSI3b MeXAYy HUMHU. [IoHATUSA: HeBUanus Qa3bl, JeBUALMS
YaCTOTHI, MHAEKC YaCTOTHOW MOAYIAIUU, MHOEKC ¢ha30Bou Moaynsauun. Otnuunus UYM ot
OM.

MarteMmaTryeckas MOfelb CUrHasa ¢ YM mpu rapMOHUYECKOM MOAYJIUPYIOLIEM CUTHalle

ITo Bompocy 2, komnetennuu OIIK-5,0I1K-7

1
2

10

CnekTpanbHas MIOTHOCTh aHAJIMTUYECKOT0 CUTHanNa. I1pefcTaBpieHre BEIIeCTBEHHOTO
CHUTHaJIa C UCIIOIb30BaHUEM aHaJIMTUYEeCKOr0 CUTHala.

[Tpeobpa3oBanue ['unbpbepTa OISt Y3KOMOJIOCHOTO KBA3UTAPMOHUYECKOT'0 CUTHAJIA
9bdeKTH OrpaHUYEHUS MONIOCH YacToT ((HOPpMUPOBaHUS CIEKTpaA ). fABNIeHUe
MEXCHUMBOJIbHOM MHTEP(PEPEHIIUY ITPY OTPAaHUYEHUH CIIEKTPATbHOM ITOJIOCH [JIs
obecrnevyeHUH YaCTOTHOTO pecypca. Curnan HalikBucTa . [71a3koBast fuarpaMma.
[TosSICHUTD ITOHSITHS AHAJIOTOBBIM CUTHAJ , QUCKPETHBIM CUTHAM , ITM(PPOBOM CUTHAI.
dopmyna guCKpeTHOro npeobpa3oBanus dypre. CBoiictBa [I10.

CriekTpaibHbIE XapaKTepPUCTUKHU OOHOTOHAJIBHO-MOAYIMPOBaHHEIX UM u OM cursarsnos.
Oyukimu beccess nepBoro poaa, CIeKTPrl OOHOTOHAIBHO MOAYIUPOoBaHHEX UM u OM
CUTHAJIOB IIPU MaJbIX ¥ 60mbIINX HHAEKcax Mopynsauuu. [llupuna cnektpa YM u OM
CUTHAJIOB.

Y3KkomnonocHble cCUrHaibel. Mofens y3KOIIOJIOCHOTO CUTHAJIa B BUle MOOYJIMPOBAaHHOTO
curHasna. KomnnekcHas orubaiomias y3KOMOJIOCHOTO CUTHANA.

CTpyKTypHasi cxeMa KBagpaTypPHOT0 IEMOOYJISTOPa KOMIIIEKCHON orubalolien.
YacrotHasa manunynsanusga YMH (FSK) u ee nogsupbl. YacToOTHasS MaHULIYISALUSA C
pa3peiBoM ¢a3wl. Cxema ¢popMupoBaHus Takoro YMH curHana. BpemeHnHast juarpaMma,
ClleKTpaJbHas guarpamMMma U IIMpUHa CIIeKTpa.

YacToTHas MaHUNYIALMUSA C MUHUMAJbHBIM YaCTOTHEIM CABUTOM. OpPTOrOHANIBHOCTD
curganos YMH (MSK).
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Msorono3unuorHasa yacTotHas Monynanusa M-FSK. BpeMeHHas guarpamMMma,
CIleKTpajbHasd AuarpaMma ¥ IIMpHHAa CIeKTpa, CUTHAIbHOE CO3BE3[Ke IIPU OTCYTCTBUU U
HaJTMYXY TTIOMeX B KaHase nepefgaun. OTHolIeHWe SHEPTHH O61Ta K CIIeKTPalbHON
IIJIOTHOCTY MOIITHOCTH, TIOMEXOYCTOMYMBOCTh JaHHOTO BUA MOOYIISLINMN.

Curnzansl ¢ ha3zoBor Manunynsanueir ®Mu2 (BPSK). Cxema ¢popMupoBaHus TakKoOro
curHana. BpeMeHHas fuarpaMma, ClieKTpasjibHas AuarpaMma U MKAprUHa CIIeKTPa,
CUTHAJIbHOE CO3Be3[¥e IIPpU OTCYTCTBUM U HAJIM4YUU IIOMEX B KaHalle Iepefayu.
[TomexoycToiiuuBoCcTs ®MH2.

Pacrnipenenenne DHeprum B CIEKTPE HEIIEPHOOUYECKOT0 CUTHAIa. JHePreTu4eCKun
CIIEKTP ¥ CaeKTpajibHas IJIOTHOCTh MOITHOCTU. I PeKTUBHASA MKUPUHA CIIEKTPA.
Omnpepnenenne KOPPEIIIUOHHON PYHKLINY JeTEPMUHIPOBAHHOIO CUTHAJa , KaK
CKalsIpHOTO NMPou3BeeHus . B3auMHasa KOppensaiuroHHas QyHKIUS ABYX CUTHAJIOB.
ABTOKOppensiuuoHHas GyHKIUSA. [IIUTEeNbHOCTh aBTOKOPPENALUOHHON QYHKINN
BEIIECTBEHHOT'0 CUTHAa.

Cssi3p AK® curnana R() ¢ ero sHepretudeckum criektpoM W(). lllupuHa crekTpa u
IIUTenbHOCTL AKD.

16 ®opMymBl CBEPTKHU ABYX CUTHAJIOB BO BpDEMEHHOM U YaCTOTHOM 00/1acCTH .

OtHocutenbHas (muddepenimanbias) O®MH2 . [TorsiTue 06paTHOM PabOTH (Ha30BOT0
oeMonynsaTopa

[TpuHUXIIEL MOAYIALMY CUTHaNOB. Hecymuii curaan u “H(GOPMaLOHHbLIM CUTHAIL.
CTpyKTypHas cxeMa Ipolecca KBafpaTypHOU MOOYISALUN

AHasoroBasi aMIUIUTyAHAs MOAYIALMSI FTapMOHAYECKOM Hecylell. MaTeMaTrhdecKas
Mopenb AM curHasa npu rapMOHHYECKOM MOOYJIUAPYIoIeM curuane. CeKTp CUrHaa ¢
omHOTOHaNMbHOU AM. ITopsmoK onpeneneHus YacTOTH MOOYISALUY U KO3pduimeHTa
ryOouHsl AM 110 CIIeKTpasibHOM AuarpaMMe.

OHepreTuyeckue COOTHOLIEHUS Ipu AM. cpenHss MOITHOCTS 3a nepuop BY curnarna.
CpenHsst MOITHOCTE Bcero AM curHana. ITMKoBasi MOIITHOCTE.

21 banancHas AM . IlogaBieHre HeCyllero CUrHasa.
22 OpuononocHass AM . [TomaBneHue 60KOBOM OTOCH (PUIBTPOBEIM CITOCOOOM.

OpnononocHass AM . CTpyKTypHasi cxeMa KBafipaTypHOro MofynaTopa. [logaBnenue
OOKOBO¥ TT0JI0CH KBafipaTyPHBEIM CIIOCOO0OM

YrnoBas aHanorosas Moaynanus u ee Bugel - ®M u UM. [Tonnas da3a cursana u
MTHOBEHHAS YaCTOTa U CBSI3b MEXAY HUMHU. [IoHATUS: HeBUalUsA Qa3bl, JeBUAlUS
YaCTOTHI, MHOEKC YaCTOTHOM MOAYIAINH, MHAEKC (pa3oBoit mogynsauuu. Otauuus UM ot
OM.

Ludpossie Bumbl MOy sy, CUTHANE C JUCKPETHOM aMITUTYOHON Mopynsuued (AMH):
OOK, ASK. MuoronosunuosHasa aMnuTtygaas Moayinsauusa M-ASK. BpemeHnHnas

25 duarpaMma, CIIEKTPaJIbHAd OUdal'PAaMMa U IMHPHWHA CIIEKTPAd, CUTHAJIbHOE CO3BEe3Hne IIPU

2

OTCYTCTBUHU U HAJIMYUU IIOMEX B KaHaJl€ Iepegaydu. OTHoOIEHNE SHEepPruu ouTa K
CHeKTpaHBHOI;I IIJIOTHOCTHU MOIITHOCTH, HOMGXOYCTOI‘/JI‘-II/IBOCTL OJAHHOT'O BUOAa MOOYJIALIAN.

6 udpossie Bumbl Moy nsiuu. CUTHAE C JUCKPETHOM aMITUTYOHOM Mopynsuued (AMH):

OOK, ASK.

ITo Bompocy 3, komnerennuu OIIK-5,0I1K-7

1

3
3
4

[TosicHUTE IPUHIUI KOOUPOBaHU4 110 ['pero Ha puMepe co3se3nus KAM16.
KauectBenno moctpouts AYC IIIIIIBU co CKBaXKXKHOCTBHIO paBHOU q=3.7.

OnpepnenuTh NOCTOSHHYIO COCTABIISAIOLIYIO0 B CUTHAJIE , €CJIM aMIIJIUTyAa COCTaBisieT 5 MB.
KauectBeHHO nmocTpouTts rinaBHoe 3HaueHre OUC IIMI1BU , 3agepxanuoi Ha t3=0.25tu
IIPY CKBaXXHOCTH =4

KauectBenno moctpouts AHYC u ®UC OIIBU He 3agepKaHHOIO II0 BPEMEHU C
OJINTENIbHOCTBIO tn=20MKC.

KauecTBeHHO mocTpouTh rpaduk riaBHoro 3Havyenus: ®YC B guamasone -1800 ..+1800
ong OIIBU , 3agepxxanHoro Ha t3=0.25tu
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anucath popmyny pacdyeta AK® muckpetHoro curtana s={111-1-11 -1} u paccuurath
o Hel 3HaueHue AKO fma 3afepxkKe n=6
8 Tloctpouts rpadpuuecku AK® curmanma x={-11-1-1111}
Hautu 35a4yenue nosopauunBaomiero MEoxuresns [II1® W869 . IToctpouts guarpaMmy
II0BOPa4YMBAIOLIAX MHOXKUTENEH.
H300pa3uTh B UETHIPEX IIOCTIeNOBAaTEeIbHEIX TaKTaX curHanel npu KAM16 , korma
nepepatorca 4, 6, 11 u 14 Touku co3BEe3US.
M306pa3uTh CIIEKTP CUTHAJA C IH(POBON aMIIUTYIHON MOOYISINEN , €CITU HeCcyIast
paBHa 250 kI'11, a 6UTOBast CKOPOCTh mepemayu coctasnsieT Br=30kbut/c.
M300pa3uTh B YETHIPEX IIOCIEN0BaTEIbHEIX TaKTaX CUTHAJE Ipu ®M4 , Korha rmepegamTcs
2,4, 3 ul Touku co3BEe3Ou.
M3006pa3uTh B YeTHIPEX IOCIEN0BATEIbHEIX TaKTaX CUTHAJE Ipu ®M4 , Korfa mepegaTcs
4,1,2 u 3 TOUKH CO3BE3TUS.
M300pa3uTh B YeTHIPEX IIOCTIEN0BaTEIbHEIX TaKTaX CUTHAIH Tpu ®M4 , Korfa repenamTcs
2, 4,3 nl To4KH co3Be3TU
3anucaTth BhIpaXkKeHMe MJIs BRIXOMHOT'O CHTHAJIa Ha BeIxofie 6alaHCHOTO MOOYJIATOpa HJIs
15 3aganHoOro mopynupytomero curaana sm(t)=0.8sin(2200t) , ecnu yacToTa HeCyIIero
curaamna wo.
PaccuuTath orubalomiyio u a3y 1o KBagpaTypHEIM KOMIIOHEHTaM curHana I(t)=4tg(/6) ;
Q(t)=4cos(/4)
M306pa3uTh B YETHIPEX IOCIEN0BATEIbHEIX TaKTaX CUTHAJE Ipu ®M4 , Korfa nmepegamTcs
3,4, 2u 1 Touku CO3BE3TUI
18 Haiutu 3HaueHue noBopavuBawliero Muoxurens JIIOWE137
CkopocTb nepenauu 6ut Br= 125kBbatit/c. Hecymas YMH curtnana 47- MI'. OnpenenuTsb
19 rpaHuYHbIE YACTOTH ITOJIOCH], 3aHUMaeMoil YM CUTHAJIOM C MUHUMAJIbHBIM YaCTOTHHIM
CIIBUTOM.
OHeprus rapMOHNYECKOT0 curHaja paBHa E=1]Ix. [InuTenbHOCTh paBHa T=0.5Mc.
Yactora w=1000 papn./c . OnpenenuTs aMIIUTYAy CUTHAA.
OmnpenenuTh 4aCTOTy MOTYNISUAN U KO3DPUIIMEHT aMIIUTYTHON MOOYISLIUY TI0 CIIEKTPY
21 omuoToHanbHOro AM curnana, ecnu fu=10550 k['y Ua=25 MB ; fu6=10050 xI'11
Un6=5mMB; f86=11050 x['; UB6=5MB
3amnucaTh 3aKOH U3MEHEHUSI MTHOBEHHOU YaCTOTH B MOOY/IMPOBAaHHOM CUTHaJe
s(t)=Ucos{wot+0.5t2}
Hauitu meBuanuio yactoThl B UM curHasne ecnu HadanbHas (a3a U3MEHSIETCS 10 3aKOHY
(t)=0.8sin(2200t)
OnpenenuTh 4aCTOTy MOZYNISLUUAY U KO3DPUINEHT aMINIUTYSHON MOAYISLIUY T10 CIIEKTPY
24 omuortoHanbHOro AM curnana, ecinu fu=10050 k['y Un=20 MB ; f86=10175 xI'1 UB6=8MB;
fu6=9925 kI't Un6=8mB.
[To cxeMe CUHXPOHHOT'O I€TEKTOpa 3alucaTh CUTHAI Ha BRIXOMEe , eC/IM Ha Bxoge AM
CUTHaN
[To cxeMe CHHXPOHHOTO MeTeKTOpa 3alucaTh CUTHAI Ha BEHIXOOe , eClX Ha Bxoge bM
CUTHaJ.

[IpencTaBieHHBEIM IO KaXXOOMYy BOIPOCY MepedyeHb 3aflaHuM siBiIseTcsd pabouen

12

13

14

16

17

22

23

MOJEeJIbIO OJIsd TEHEPHUPOBAaHUA 3K3aMEHAIITMOHHBIX OuIeTOB.

AtTtecTanmmst No2
B sk3aMeHaIlMOHHOM OuJieTe HMPUCYTCTBYeT 3 BOMpPOCa TEOPETUYECKOU Hu

IIPaKTU4YeCKOY HallpaBJIeHHOCTU. TeopeTudyeCcKre BOIPOCH IIO3BOJISIOT OL[EHUTh YPOBEHD
3HAQHUU M 4YaCTUYHO - YMEHUU, NIpaKTU4YeCKHUe - YPOBEeHb YMEHUU U BJlafeHUusd
KOMIIETEHIUEN.

[IpuMepHBIY IIepedyeHb 3afjaHWM, BRIHOCUMBIX Ha IIPOMEXYTOYHYI0 aTTeCTallulo,

pa3penienHbIX yqe6Hbe U HaATJIAOHBIX HOCO6HfI, CpeacCTB MATePHUAJIbHO-TEXHUYECKOT' 0
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obecrieyeHusT ¥ TUIOBLIE IIPAKTUYECKHUE 3ajaHus (3a0ayun):

ITo Bompocy 1, komnerennuu OIIK-5,0I1K-7

1 KomMmmnekcHas 4aCcTOTHAs XapaKTEPUCTUKA TUHEWHOU cucTeMbl. dusmdeckui cMbuicit AUYX
u OYX.

CrmekTp curHasa Ipu HeIMHEWHOM IpeoOpa30BaHuU. burapMoHMYeCcKOe BO3OeUCTBYE Ha
HEJIMHEUHHIH 3neMeHT. [ToHaTre KOMOMHAIIMOHHON YaCTOTEI.

[TpeoOpa3oBaHre 4aCTOTH. [IoHATHE 3epKaJIbHOM YaCTOTH IIPU TeTEPOINHUPOBAHUN

Hemnuneiinbie mpeoOpa30BaHKUs CUTHAJIOB IEISIX U CUCTeMaX. AIIITPOKCHMAIUS BOJIBT-
aMIIepPHBIX XapaKTEePUCTHUK: IIOJIMHOMMAIbHas (CTeneHHas).

KoppensuuonHas GyHKIMS CITy4aiHOT'0 Y3KOIIOJIOCHOTO IIpoIiecca

MaTteMaTrueckasi MOJesb Y3KOMOJIOCHOTO CIyYaiHOr0 CUTHAJIa B BUIe KOMIIJIEKCHOTO
KoJie0aHus.

MaremaTH4eckast MOJIeJTb Y3KOIIOJIOCHOTO CITyYaiHOTO CUTHAJIa B BUIE MOOY/IMPOBAHHOTO
KoJIeOaHusl.

8 Teopewma llleHHOHa [ Iepegayy QUCKPETHHIX CUTHAJIOB 10 KAHAJTY C IIyMOM.

9 OTHOIIeHKEe MPaBAONono0us [JIsT UCKPETHRIX coobIennt. OTHOINEHWE TPaBHoIom00us
IOBYX TUIOTe3. [IpaBuI0 MaKCHMyMa ITPaBIOIONO0MS.

10 TTocTaHOBKa 3afayy CUHTE3a ONTUMAJIbHOT'O IPHEMHUKA JUCKPETHBIX COOOIIEHUT.
11 YcnoBHBEIY PUCK , KpUTEPHUN MUHUMYMa CpeHero pucka (Kputepuu baiieca).
12 TeomeTpuyeckasi TpaKTOBKa IIpreMa JUCKPETHHIX COOOIIeHNH.

Mopenu u KnaccuduKalys KaHalIoB TeIeKOMMYHUKanuii, KaHasbl CBSI3U C IOMEXaMH.
BeposiTHOCTHBIE XapaKTEPUCTUKU CUMMETPUYHOT0 KaHana 6e3 maMsTiu.

15 M30BITOYHOCTD ¥ MTPOU3BOAUTENIBHOCTh JBOMYHOI0 HCTOYHHKA.

16 VHbopMaloHHbIE XapaKTEePUCTUKY JUCKPETHHIX KaHaoB. [[BOMYHBIM UCTOYHUK
coo0rmenunii. U36bITOUHOCTh U TPOU3BOJUTEILHOCTL IUCKPETHOTO UCTOYHUKA.

Onpepnenenne KonudecTBa nHGopMauuu 1o [lleHHOHY. DOHTPONNA UCTOYHUKA CITyYalHBIX
COOOIIEHUH.

18 OnTuManbHBIN TPUEMHUK HETPEPHIBHOTO CUTHAJIA HA COTJIAaCOBAHHBIX (u

OnTuManbHBIY IPUEM CUTHAJIOB Ha GoHe nomex. OTHOIIeHKe CUTHAII /IIyM Ha BXOfe U
BHIXO[l€ OIITUMAIbHOTO PUIbTpa. BeUrphill punbTpa.

20 IByxkananbHasi cuctemMa MIMO. Anroput™m AnamoyTHu.

21 9dbdekTUBHOE KOOUPOBaHKWE UCTOYHKWKA. CITOBapHOE KogupoBaHue. Anroputm Jlemmnens-
3uBa.

23 CornacoBaHHBIY punbTp. AUX u ®UX cormacoBaHHOTO0 pUIbTpa.

OuddepeHnnanbHas SHTPONUS. DHTPOIIUS PaBHOMEPHOTO pacipefeneHus. DHTPOMUS
rayCCOBCKOTO GE€JI0T0 ITyMa.TICUIIOH-9HTPONHS HE3aBUCHMBIX COOOIIIEHMH.

25 CornacoBaHHBIH GuibTp. UMOyIbcHas XapaKTepUCTHKA COTIaCOBAaHHOTO GHUIBTPA.

CHHTE3 ONITHMAIbHOTO IIPHEMHHKA Ha COTJIaCOBAHHBIX (bI/IJ'IBTan. CprKTypa
OIITHMAJIBHOT'O IIPHEMHHKKa Ha COT'JIaCOBaHHBIX (1)I/IJIpraX .

27 CuHTEe3 OITUMAJIbHOTO IIpHEeMHHKa OUCKPETHBIX COO6H.I8HI/II‘/JI.

2
3
4
5
6

7

ITo Bompocy 2, komnetennuu OIIK-5,0I1K-7
1 HMnynbcHas xapaKTepUCTUKa JTMHEMHOU CUCTEMBl. CBepTKa CUTHAJIa ¥ UMIYJIbCHOU
XapaKTEePUCTUKH.
9 OcobeHHOCTH TPe0Opa30BaHUS CUTHAJIOB B TapaMeTPUYECKUX IETSAX U CUCTEMAX.
[TapameTpuyeckoe mpeobpa3oBaHre YaCTOTHI.
[TpeoOpa3oBaHMe XapaKTEePUCTHUK CTy4alHOTO0 CUTHAJIA B TUHENHEIX HemnsaX. CIekTp
3 MOIIHOCTHY CIy4alHOT0 CUTHaJla Ha BHIXOZe IMHEUHOU CUCTEeMEI. [JUCIepcus CIy4alHoro
CHTHAJla Ha BHIXOMle TMHEWHOU CHCTEMEL.
HutepBan koppensaiuu .Onpenenenue 3¢pGHeKTUBHON IUPUHEL CIIEKTPA CIIy4aiHOTO
CUTHaa.
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CpemHeHue 10 aHCcaMOIII0 peanu3alui. YCpegHeHue 110 BpeMeHH. IProgudecKue

CIIydalHble CUTHAJIHI .

OCHOBEI CIIEKTPAJIbHO-KOPPEIALUOHHON TEOPUU CIIy4YalHbIX CUrHaioB. Teopema Bunepa-

XuH4YKHA.

[TonsiTHE KOPPENALMY CIIy4alHOr0 curHasa . Onpepenenue, GOpMyJibl pacueTa,

buU3nYeCcKuit CMBICT

Benwiit mym. CriekTpaibHas IIOTHOCTh MOIITHOCTH U KOppessiuonHas GyHkuus 6emoro u

HebeJoro myma.

MaTemaTudeckasi MOOelb CIy4alHOT0 Y3KOIIOJIOCHOTO CUTHAJIa B BUE KBalpaTyPHBIX

Kojie0aHu

[TpeoOpa3oBaHue ['unbpbepTa Oisl CONPSKEHHBIX CUTHAI0B 001ero Buga. Cursar,

COTIPSIZKEHHBIN 110 ['unbbepTy.

11 KoppenaimuonHas QyHKIUS CTallMOHAPHOTO SPTOAUYECKOr0 CIIy4alHOr0 CUTHAa.

12 JHTpoOnUsS OUCKPETHOTO UCTOYHUKA U €€ CBOMUCTBA.

13 Teopema IllenHOHa 00 3¢ PEKTUBHOM CTAaTUCTUYECKOM KOTUPOBAHUYU MCTOUHHUKA.

14 SddekTrBHOE KOmupoBaHue ucrounuka. Kom IllenHoHa-®aHo.

15 [NpuHIMI TOMEX0YCTOMYUBOTO KOOUpPOBaHMUe KaHasa. [IpedukcHel Kof. BIo4HBIN KO .
OyHKIMSA paclpeneieHns BePOSTHOCTY MTHOBEHHBIX 3HAUeHUY CITy4alHOr0 CUTHaa:
OJlHOMepHas, AByMepHas, MHOTOMEpHas.

CraTucTuyecKrue KpUTEPUHU ONTUMAJIbHOTO ITprueMa. Kputepuili MakCUMyMa OTHOLIEHUS
IpaBIONO#Oo0us.

18 Snepretruyeckas 3PpPHeKTUBHOCTL CUCTEMEI IEPENaYU.

19 SddekTrBHOE KOmUpPOBaHUe ucTouHuka. Kom Xabdmena.

20 [IpuHIUI YaCTOTHOIO YIJIOTHEHUS KaHAJa.

21 TlpuHUXI KOJOBOTO YIJIOTHEHUS KaHAasa.

22 TlpuHLUI HEKOTePEHTHOI0 IIpreMa CUTHaI0B. KBagpaTypHbIi eMOOyIATOpP.

23 CnekTtpanbHas 3(pGheKTUBHOCTL CUCTEMEI IEpefadn
CraTucTudecKre CBOMCTBA KBagpaTyPHLIX KOMIIOHEHT CIIy4alHOT'0 Y3KOIIOJIOCHOTO
CUTHAaJIA.

CraTuCTHUYECKHE CBOMCTBA KBaApPaTyPHBIX KOMIIOHEHT CIIy4alHOT 0 Y3KOII0JIO0CHOTO
CUTHAaa.
Knaccuduranus cmydyallHBIX CUTHAJIOB II0 BULY 3aKOHA pacupeneneHus. HopmanbHbIN

26 3akoH: ¢hopmyna ogHoMepHou [IPB, rpaduk oguomepuou [IPB u ®PB. UHTerpan
BEPOATHOCTEN.

27 TlpuHIUI BPEeMEHHOTO VIIJIOTHEHUS KaHaa.

9

10

ITo Bompocy 3, komnerennuu OIIK-5,0IIK-7

1 KauectBenHo n300pa3uth AYX cormacoBanHoro ¢unbtpa anss OIIBU omuTenbHOCTHIO
0.5MkC 1 amnnuTygou 7mMB.
OmnpepenuTte OIUTEIBHOCTD IPIMOYTOJIBHOTO BUfeonMysbca 1o AYX coriacoBaHHOIO C
HUM (QuIbTpa
®unpTp corjgacoBaH ¢ curHanaom -1,-1,-1,1,-1 npu gnutenpsHoCcTH TakTa T . 1300pa3uTh
3 UMIOYNIbCHYIO XapaKTePUCTUKY COTJIaCOBaHHOIO puibTpa. PaccunTaTh BEIXOMHOW CUTHA
GbunbTpa IpU OTCYTCTBUU ITOMEXHU.
OmnpepenuTe MOMeX0yCTOMYUBOCTh KOTEPEHTHOTr0 IiprueMa ®M CUTHAJIOB [IPU X S9HEPTUU
E =60 (MmB2c) u NO = 10 (MmB2/T'y).
3amnucaTh BEIpaXkKeHue O I0TeHI[MaIbHOM IOMEX0YCTOMUYMBOCTA OCHOBHBIX BUIOB
udposou mopynsauuu AM (mpu SO(t)=0) ,9YM,OM,00M.
Onpepenute IOMEX0yCTOMYUBOCTb KOrepeHTHOro npueMa O®M curHaios IIpU UX SHEPTUU
E = 20 (MB2c) u NO = 20 (MB2/T'm).
OmnpepnenuTe IOMEX0YCTOMYMBOCTh KOTEPEHTHOT0 TpreMa YM CUTHAJIOB IIpU UX 3Hepruu E
= 625 (MB2c¢) u NO = 200 (MB2/T'my).
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OmnpepenuTh MaTeMaTUu4ecKoe oxupganue u gucnepcuto ABT'I, ¢GyHKIMS NIOTHOCTD
BEPOSITHOCTH KOTOPOTO 3afilaHa rpaduKoM.
[TpoBepoyHast MaTpUlla IMHEHHOTO CUCTEMATHYECKOT0 6JI0YHOTO KOfa X9MMUHTa UMEeT
9 Bup 1000111 0100110 0010101 0001011 OmpemenuTe KOmMOBOE CIIOBO [Tt COoOIIeHus 14.
Ykaxute npeduKc ¥ MIPOBEPOYHBIE Pa3PsIbl KOLOBOTO CJIOBA.
Omnpepnenute MOIHOCTH sproaudeckoro CII (B B2) mo aHanuTuyeCcKOMy BEIpaxkKeHHUI0 W(X)
HOpMasnbHOro CII.
OmnpepenuTe MOCTOSHHYIO COCTaBIAIONIY0 aprogudeckoro CII (B BonbTax) 1mo
aHAJIUTUYECKOMY BhHIpaXKeHuIo W(x) HopMasbHOoro CII
IaHa mucrepcust HOpMaIbHO pacIpeeIeHHOr0 CIyYaliHoro curHana . KakuM MoxeT OBITh
€ro MUHUMaJIbHOE HallpsKeHue.
BriOeprTe BepHBEIE COOTHOIIEHHUS SHEPTHH CUTHANIOB E ¢ pa3HeIMU BUAAMU IU(PPOBOH
13 Mopmynsmuu, obecreunBawIie OQUHAKOBYIO TIOMEX0YCTOMYNBOCTE ITPH KOTEPEHTHOM
mpueme.
14 OnpemenuTte Bec KomoBoit KomOuHammu 0001001011,
15 3aapxuBUPOBaTh (AWl JaHHBIX UCIONIL3YS anroputM LZW
100111101110011111101111111
IexomupoBaTh MOCIEN0BATENHLHOCTh OUOUTOB Kofiepa BuTepOu UCIIONB3YsT TPEJIIHUC-
nuarpaMmy gekomepa Butep6u 11 01 01 00 01 1001 11 0000 11 01 01 11 00
Omnpepenute paccTosiHue (Mo XoaMMUHTY) MekAy KogoBbiMu KomOuHamusaMu 10001010 u
01001100
Omnpepenute MoirHOCTh (B B2) CII ¢ sHepretudeckum crektpom GO = 20 mB2/T'11 Ha
BHIXOf€e upeanbHOro 1 ¢ mupuHON MoNoCcH nponyckanus 1 k.
Ha Bxon kKofepa ButepOu ¢ KOOOBHIM OrpaHu4YeHreM 3 1 00pa3yoIIuMy TOIHHOMaMU
19 1+x+x2 u 1+x2 ¥ CKOPOCTHIO0 KOOUPOBaHUA IIOCTyIaeT nocnenosatenbHocts 0101110010.
V300pa3uTh TPeJINC-AuarpaMMy COCTOSTHUM Kofilepa Ha HEeCSITH TaKTax.
WICTOYHUK BHIIAET MSATH co00meHuu ¢ BepositTHocTsaMu pl=0,3 p2=0,35 p3=0,15 p4=0,12
p5=0,08. 3aKomupoBaTh COOOIIEHUST UCTOUYHMKA, UCIIOIL3Ys Kox XadpdMmaHa .
OmpenenuTh OTHOIIIEHKE CUTHAJ/TIOMeXxa B felubenax Mo 9KpaHy ocuusnorpada , eciu
21 mepekinoy4aTenb BONbT/OeNeHre HaxoguTcs B monoxenuu 0.2MB u Bxon ocuunnorpada
3aKpHIT KOHOEHCATOPOM.
Omnpepenute cpegHeKBagpaTudHoe oTKIOHeHUE CII (B BOlbTax) 10 aHATUTUYECKOMY
BhIpaxkKeHu0 w(x) HopMmasnbHoro CII.
Omnpepnenute yucino nepuonos BY 3amonHeHns NpsiMOYTOIBHOTO paguouMITyiabca mo AYX
COTJIaCOBAHHOTO C HUM (pUIbTPA.
OYHKITNY MIJIOTHOCTY BEPOSITHOCTHU MIPU IIPUEME HYJISI U eIUHUIILI TPEeICTaBIIeHk Ha
24 rpadukax. OnpenenuTs BEPOSITHOCTh IpHUeMa eIUHUIIL [IPU Nepefade HyJIs, eCJIU TOpor
pemenus 0,8.
O6pa3syromtas MaTpuiia koma (7,3): 1101100 Haligute KomoBOe CIIOBO [Jisi COOOIIEHUS 6.
Asnsetcs nu kon npedukcHeiM? 0111010 1110001
Onpepenute 3pperTBHOE 3HaueHUe HanpsxkeHus (B B) CIT ¢ saHepreTu4eCckKuM CIIEKTPOM
GO = 10 MB2/T'11 Ha BEIXOZE QuUIbTPa ¢ 3agaHHoN AUX.
Omnpepenute gnuTenbHOCTh peakuu CO (B MC) Ha «CBOM» CUTHAJI 10 UMITYJIbCHOU
XapaKTepUCTUKe PuiIbTpa.
[IpencTaBineHHBIN 1O KaXXAOMY BOIPOCY IepedyeHb 3afaHUU SBNsAeTCA pabouei

MOJEJIBIO NJId TeHEePHPOBaHUA 3K3aMEHAIITMOHHBIX OuIeTOB.
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26

4.3.Pa3BepHYThI€ KPUTEPHH BbICTAaBJICHHUSI OLEHKH
Tabmuua 5

Tun IToka3aTeIH OIlEHKH
BOIpoca 5 | 4 | 3 2
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TeMa
Pa3HOCTOPOHHE
[IpoaHaIu3UPOBaHa,
OTBET MOJIHBIN,

TeMa
Pa3HOCTOPOHHE
PacKphITa, OTBET
IIOJIHHIY,

TeMa OCBellleHa
IIOBEPXHOCTHO,
OTBET MOJIHBIH,
momnyieHo 6osee

OTBETHI Ha
BOIIpoC Ouiera
IIPAKTUYECKH HE
IaHBI

o1r00K HET, IOMYIIEeHO He 2 omuboK,
TeopeTn- IIPEIIOKEHEI 6omnee 1 omuOKH,| 000CHOBAHHBIX
JECKIE 000CHOBaHHEIE TIPE[ITI0KEHbI apryMeHTOB He
BOTIPOCEL apTryMEeHTHI U 000CHOBaHHLIE | IPEMJIOKEHO
IIPHBEIEHHI apryMEeHTHI U
IIPHMEPHI IIPUBEIEHHI
3(pperTUBHOCTHU IIPUMEPEL
aHaJIOTUYHBIX 3pperTUBHOCTH
pelleHu aHaAJIOTUYHBIX
pelIeHn
3ajada pelleHa 0e3 | 3aflaya pellleHa |3afiaya pellleHa C|3afgada He
omn00K, CTyoeHT | 0e3 ommboK, HO |OgHOM OmKOKOM, | pelleHa UiIu
IpaxTa- MOXKET [aTh BCe CTYMIEHT He IIpY OTBETE Ha | pellleHa C OByMs
YECKIE Heo0XOIUMEbIe MOXKET IOSICHUTD| BOIIpoc omubKa |u Oojee
BOTIOCE! TIOSICHEHUS K XO[I PeIlleHus U | 3aMedeHa U omrnOKaMu,
pelleHnio, caenaTh | CHenaTh HCIIpaBieHa MIOSICHEHUS K
BBIBOJIBI HeoOXOIUMBEIE | CAMOCTOSITENIBHO | XOOY pelleHust
BBIBOJIBI HeIOCTATOYHHI
OTBETH TaHHI Ha | OTBETHI HA OTBETH Ha
ITommoMHU- | OTBETHI MAHHI Ha BCE | BCE BOIIPOCHI, MOIIOTHUTEIbHEIE | OIIOTHUTEIbHbIE
TeJIbHBIE BOIIPOCHI, ITIOKa3aH | TBOPYECKUU BOIIPOCHI BOIIPOCHI
BOIIPOCHL TBOPYECKHUU MOAXO[ | TIOOX0N OomOOYHE! (2 M | TPAKTUYECKHU
OTCYTCTBYET 6onee omubOOK) | OTCYTCTBYIOT
YpoBeHBb . . . He[ocTa-
BLICOKHU 0a30BHLIi MUHUMAaJTbHBIN .
OCBOEGHHS TOYHBIN

[I71g oIy4eHus OLleHKY «3a4TeHO» CTYAEHT JOJIKeH II0Ka3aTh YPOBEHb OCBOEHUS
BCeX KOMIIETEHLINH, TPeIyCMOTPEHHEBIX IPOrPaMMOU TaHHOU OVCLUIINHEL, HE HUXE
MUHUMAJIBHOTO0. [I71g [TOJIy4YeHUs OLIeHKU «OTJIMYHO» CTYHeHT AOJIXKEeH [10Ka3aTh BEICOKUYI
YPOBEHb OCBOEHUS BCEX KOMIIETEHIUY, IPEeIYCMOTPEHHBIX IPOrPaMMOU JaHHOU
OUCLUIINHEL, OLIEHKU «XOPOIIO» - 6a30BbIH, OLIEHKU «YOOBJIETBOPUTEJILHO» -
MUHUMAaJIbHEIY. B Ccllydae pa3HOPaHTOBEIX OIEHOK ONpPeNeNIeHUs YPOBHS OCBOEHUS KaXa0u
13 KOMIIeTeHLIX, 0011as olleHKa 3HaHWH 110 OUCLUIIINHE JeTEPMUHUPYETCS KaK:

- OTnU4YHO, - €CIU OTBET Ha NMPaKTUYECKUU BONPOC U 00Jee MOJIOBUHEI BCEX OTBETOB
Ha BOIIPOCHI, BK/IIOYas JOIOHUTENIbHEIE, OLIEHEHEl Ha «D», OCTaJIbHEIE - Ha «4»

- Xoportuo, - 60yiee TTOJIOBUHE OTBETOB OLIEHEHH! Ha «4», OCTaJIbHBIE - Ha «5»; TU00 OTBET
Ha OOVH TEOPEeTHUYECKHU BOIIPOC OIleHEeH Ha «3», OCTalbHBIE - Ha «4» U «D5»

- YIOBIETBOPUTETILHO, - €CJIU [IBa U 00Jiee OTBETOB Ha BOIPOCH OMJIeTa OLleHEHH Ha «3»,
Y HU OOVIH U3 OTBETOB He OIIpefiesieH KakK «2»

- HeynoBneTBOpUTEIBHO, - €CJIU OTBET Ha OAVH U3 BOIIPOCOB OLIEHEH Ha «2»

4.4. KoMIUIEKT 9K3aMeHallHOHHBIX OHJ/ICTOB
KoMnneKkT 9K3aMeHalMOHHBIX OMIETOB €3KerolHO 0OHOBISETCS U GOPMUPYETCS
mmepeq 9K3aMeHOM.
Pa3BepHyThie KPUTEPUY BLICTABIEHUS OIEHKM 3a 9K3aMeH cofiepKaTcs B Tabnuile 5.
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5. MeToguueCcKHe MaTepPHa/IbI, ONMpe/ie/Isolne IPolieIypPhbl OIleHHBAHUS 3HAHUH,
YMEeHHH, HABLIKOB H/H/IH ONBITA TesITeILHOCTH, XapaKTePHU3YIOIIHX ITAIbI
¢dopMHupPOBaHUSA KOMIIETEHITHH

5.1.MeTogu4YecKHe MaTepHasIbl IJIsI TEKYIIero KOHTPOJIsi yCIeBaeMOCTH
Tekymuii KOHTPOJIb IpegyCcMaTPUBaeT CHUCTEMAaTHYeCKoe OIleHHMBaHHE IIpollecca
o0ydyeHus, C y4eToM HeoOXOmMMOCTU 00eCledYeHUS OOCTUXKEHUS 00ydarouuMUCS

IJIAaHUPYEMBIX Pe3yIbTaTOB OO0yUEHHUS IO MNUCIUIIINHE (YPOBHS CHPOPMUPOBAHHOCTHU

3HAHWM, YMEeHUM, HAaBEIKOB, KOMIIETEHIIUH), @ TaKXKe CTEIeHN TOTOBHOCTH 00y4YalouUXCs K

npodeccruoHanbHOU mesTenbHOCTH. CHCTeMa TeKyIero KOHTPOJS YCIIeBaeMOCTH WU

IIPOMEXYTOYHOM aTTeCTalluy CTYOEHTOB IIPeIyCMaTPUBAET PElIeHNe CIENYIOIINX 3a0ady:

- OIlIEHKA Ka4YeCcTBa OCBOEHHUS CTyAeHTAaMH OCHOBHOW NPodeCCHOHAIbHOHU
00pa30BaTeIbHOM ITPOTPAMME;

. aTTecTalus CTYOEeHTOB Ha COOTBETCTBHE WX MEPCOHAIbHEIX MOCTUKEHUM IO3TAlHBEIM
TpeOOBaHUSAM COOTBETCTBYIOIIEH OCHOBHON MmpodeccuoHalbHON 00pa30BaTeNIbHOU
IIPOTPAMME;

- moAmepXkaHue MOCTOSTHHOM 0OpaTHOM CBSI3M U MPUHSITHE ONTUMAJIbHBIX PEIIEHUU B
yIpaBJIeHUM Ka4eCTBOM OOy4YeHHS CTYNEeHTOB Ha YPOBHE IpemopaBaTess, Kadhempsl,
(bakynbTeTa U YHUBEPCUTETA.

B Havane y4eOHOTO M3YYEHHUS OUCIUIIUHBI IPEnofaBaTellb IPOBOOUT BXOOHOM
KOHTPOJIb 3HAHUY CTYIEeHTOB, MPUOOPETEHHAIX Ha MPEIIIECTBYIOMIEM JTare 00y4YeHUsI.

3agaHusi, peaiu3yeMbie TOJIbKO IIPH IIPOBEJEHHHU TEKYIIero KOHTPOJIs

CobecegoBaHHMe - 3TO CPEACTBO KOHTPOJISA, OPraHM30BaHHOE KaK CIielualibHas
Oecena mpernomaBaTessi CO CTYIEHTOM Ha TEMbI, CBSI3aHHbIE C U3y4aeMOM OUCLUTIINHOM, U
paccyrMTaHHOE Ha BHIABIEHNe 00beMa 3HaHWM CTy[eHTa IO ONpefelleHHOMY pa3feny,
TeMe, IpobeMe U T.II., COOTBETCTBYIOIINX OCBOEHUIO KOMIIETEHIIUM, TPENyCMOTPEHHBIX
paboyeli MPOrpaMMOM OUCHUIITAHEL.

[IpoGnemaTuKa, BEIHOCHMMas Ha cobeceoBaHUe, ONpenesseTCs MpenofaBaTeeM B
3aflaHUSgX OIS CaMOCTOSTEeNIbHOUW paboTH CTygeHTa, a TaKXe Ha CEMUHAPCKUX U
NpaKTUYECKUX 3aHATUAX. B xome cobecemoBanus CTYIEHT [OJIXKEH yMeTb 0OCyIUTh C
IpenofaBaTesieM COOTBETCTBYIOIIYI0 Mpo0eMaTHKy Ha ypOBHe [Auajiora ¥ MokKa3aTh
YCTAHOB JIEHHBIM YPOBEHD BlafleHUsS KOMIIETEeHLIUAMU.

TecT - cucTeMa CTaHOAaPTHU3UPOBAHHLIX 3afjaHUM, [TO3BOJIAIOIIAs aBTOMaTU3UPOBATh
IPOIeNypy U3MepPeHUsT YPOBHS 3HAHUU U YMEeHUYN 00y4aroerocs.

5.2.MeToau4eCKHe MaTepPHaIbI /ISl IPOMEKYTOYHOH aTTeCTallHH

®opMa TPOMEKYTOYHOM aTTECTALMY 10 AUCIUIITINHE - KypcoBas paboTa, 3K3aMeH

KypcoBasi paboTa - IPOOYKT Hay4YHO-UCCIIENOBAaTEIbCKOM PabOTH CTymeHTa UIH
acIupaHTa, MOJIydYaeMbld B pe3ybTaTe pPelleHusT KOMIIJIeKCa 3ajayd, MIpenIoiaraoluxX

BHITIOJIHEHKE pedepaTHBHEIX, PACYETHHEIX M HMCCIIeN0BAaTeNIbCKUX 3amaHui. [103BoOsSET

OLIEHUTB:

- yMeHHusT 00y4YalIInXCs OPUEHTHPOBATHCS B MHGOPMAIMOHHOM IIPOCTPAHCTBE U
CaMOCTOSTeNIbHO coO0MpaTh MaTepuas, oOpabaThiBaTh, aHAJIM3UPOBATL €r0, HejaTh
COOTBETCTBYIOIIME BHIBOMHI;

- YPOBEHL CHOPMUPOBAHHOCTH HABHIKOB MPAKTHUYECKOTO0 W TBOPYECKOTO MHIIIIEHUS,
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dHaJINTU4YECKUX, HCCIIeJOBAaTEJIbCKUX HAaBBIKOB.

dopma nMpoBefieHUs 9K3aMeHa: CMeIlaHHas

Xopouo ycomeBalOIIUM CTyJAeHTaM, BHIOJIHUBIIMM BCe BHUOH PpaboT,
IpefyCMOTPeHHBIe paboyeil MporpaMMOX AUCLUIIIUHB U HE UMEIOIINM 3a[l0JIXKEHHOCTH,
nekaHaToM (paKynbTeTa MOXKeT OBITh pa3pellleHa coada 3K3aMeHOB JOCPOYHO C COTJIACUS
9K3aMeHaTopa, 6e3 0CBOOOXKOEHNSA CTYAEHTOB OT TEKYIIUX Y4eOHBIX 3aHATHN. [locpouyHas
Cclada 9K3aMeHOB IIPOBOAUTCS He paHee, 4eM 3a 1 MecsI] o Hadaja CcecCuu. B mepuog
CeccHu [OCpOYHas coaya He pas3pelnaeTcs. PelleHre 0 MOCPOYHOU cladye MPUHUMAET
oekaH (akKyjabTeTa Ha OCHOBe JIMYHOTO 3asBIeHUS CTyAeHTa, COTIaCOBAHHOTO C
IIpernofaBaTeIIMU OUCIUTIINH, BEIHOCUMBIX Ha CECCHIO.

I TOOTOTOBKM K OTBETY Ha 3K3aMeHe CTYAeHTy PEeKOMEHOYeTCs HCII0Ib30BaTh
[TepedyeHb TEOPETUYECKHUX BOIPOCOB (3alaHui), BRIHOCHMEBIX Ha 9K3aMeH, pa3pelieHHBIX
y4eOHBIX ¥ HATISOHBIX MOCOOUM, CPEeNCTB MaTepUaJIbHO-TEXHUYECKOTO 00eClIedYeHus u
TUIIOBHIE TIPAKTUYECKHeE 3afaHus (3agayu), IepeduCcleHHbX B 11.4.2.

B 3sk3aMeHaAIMOHHBIM OUIET BXOOUT TEOPETHUUYECKUX BOIMpPOCA: OOUH - M3
MUHMMAalbHOTO YPOBHS, - 13 6a30BOTO X OOHO IIPaKTU4YeCKOe 3aflaHue, XapaKTepuayiee
BEICOKMU YPOBE€Hb CHOPMUPOBAHHOCTH KOMIIETEHIIMM. BpeMsi MOATOTOBKUA OTBETa IIPHU
cmade B yCTHOW (opMe AONKHO COCTaBnATh He MeHee 40 MUHYT (IO XKelaHUIO
00y4JarolIerocss 0TBET MOXKeT ObITh JOCPOYHEIM). BpeMs oTBeTa - He Oonee 15 MUHYT.

dopma NMpoBefeHUs 3aUeTa: CMellaHHas

[Tpu mOATOTOBKE K OTBETY Ha 3aUeTe CTYOEeHT, KaK MPaBUIO0, Be[eT 3allCHU B JIUCTE
YCTHOTO OTBETa, KOTOPHIM 3aTeM (10 OKOHYAHUU 3a4¥eTa) COAeTCs 9K3aMeHaTopy.

OK3aMeHaToOpy MpPemoCTaBIsgeTCs MPaBo 3ajaBaTh 00yYaIOIIMMCS [OMOIHUTEIbHBIE
BOMIPOCH B paMKaX MPOrpaMMbl JUCHUIIIMHBEL TEKYIIero CEMecTpa, a TakKXke, ITIOMHUMO
TEeOpeTHYeCKUX BOIMPOCOB, HaBaTh 3aJadyM, KOTOPhE M3y4YalIWCh Ha NMPaKTUYECKUX
3aHATHUSIX.

OcHOBOU [Os OIpelesleHUs OLEHKU CIIYXUT YPOBEHb YCBOEHUA CTyLeHTaMU
MaTepHralla, MPefyCMOTPEeHHOro pabodel MporpaMMOM AUCLUUIJIAHLEL. 3HAHUS, YMEHUS,
HaBBIKU X (MJIM) OIBIT AESITENbHOCTH, XapaKTepu3ywolnue 3Tamnbl GOPMHUPOBaHUSI
KOMIIeTEHIMM y 00yd4alomuxcs, ONpefessioTCs OIeHKaMHU «OTIHYHO», «XOPOIIO»,
«yHOOBIETBOPUTENILHO», «HEYMOBIETBOPUTEIPHO» UM «3a4YTEHO», «HE3a4TEeHO».

Bri6op opMEl OlleHMBaHUS OMpedeNseTcs LUeaIMu U 3afadaMu o0ydeHus. B duce
IIPUMEHsIEeMBIX (POPM OLIeHUBAHUSA BBINENSIOT MHTErpajabHYyI U AUGPepeHIupyeMyio
OIIeHKY, a TaKXe caMOaHalli3 ¥ CaMOKOHTPO/Ib CTyfAeHTa. MCTOYHUKU HHPOPMaLuH,
KOTOPBIE MCIIONIb3YIOTCS IIPU IPHMEHEHNHU Pa3HBIX (POPM OIlEeHUBaHUSA:

- paboTel 00y4alommMXCcs: JoMalllHhe 3afaHus, Ipe3eHTallil, OTYETH, THEBHUKH, 3CCe U
T.IL.;

- pe3ynbTaThl MHAWMBUAYAIbHOU X COBMECTHOU HeATENbHOCTHA CTYOEHTOB B IIpoIlecce
o0y4eHus;

- pe3yIbTaThl BHITOTHEHUS KOHTPOIbHLIX Pab0T, TECTOB;

- OpyTHe UCTOYHUKHU WH(DOPMAaLUH.

st Toro 4TOOHI OlIEHKA BBIMTOIHSNA Te QYHKIMY, KOTOPHIE HAa Hee BO3JI0KEHH KaK Ha
XapaKTEePUCTUKY 3TamnoB (GOPMHUPOBAHUS KOMIIETEHIIUN Y 00ydaromuxcs, Heo0Xoqumo
cobmoeHne Cleayouux 0a30BbIX IPUHIUIIOB OLIEHUBAHUS:
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- HEeIIPepLIBHOCTH IPOIeCCa OIeHUBAHMUS;

- OIleHWBaHUE JOJIXKHO OBITh KpUTEePHUAJIbHBIM, OCHOBAHHBIM Ha LIeIsAX 00y4YeHUs;

- KPUTEPHH BBICTABJIEHHUS OLIEHKH M aJITOPUTM €€ BHICTABIEHHUS [OJIKHE OHITh 3apaHee
H3BECTHHI;

- BKJIIOYeHHe 00y4YaloIIuXCsl B KOHTPOJIbHO-0IIEHOYHYIO IesATETbHOCTD.

KoHEeYHBIN pe3ynbTaT 00y4YeHus (C TOUKYM 3PEHUS COOTBETCTBHUS €T0 3asBIEHHBIM
IIeJIIM) B BHICOKOW CTEIEeHM OmpemesseTcs HabopoM KPUTEpPHAIbHEIX IIOKa3aTelew,
KOTOpBIE MCIIOIb3YIOTCS B MIPOIIECCe OIEHKH.

CTymeHTy, MCIONB3YIOIIEMYy B XOme 9K3aMeHa Hepa3pelleHHbe MCTOYHUKHU U
CpencTBa IJIs MONy4YeHuss HHGOPMAIlUK, BEICTABIISIETCS HEYIOBIETBOPUTENbHAS OlleHKa. B
Clydae HesIBKM CTYHEHTa Ha 3K3aMeH, IIperofaBaTeeM HejlaeTcs B 9K3aMeHaIllMOHHON
BEIOMOCTH OTMETKa «He sBuJCcS».llepecmaya sK3aMeHa B IeJSX IOBHIIEHHUS
TIOJIOKUTEIbHON OLIEHKM HEe IOMYCKaeTCs.

23



