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1. O01IHe OI0ZKEeHHU ST

®oHp oueHOYHBIX cpefcTB (OOC) Mo JUCIUIIINHE UCIIONIb3YETC B LEJIAX
HOPMUPOBAHMS IIPOLIeAYPHl OLIEHNBAHKS KauyeCTBa MOATOTOBKU U OCYIIIECTBIISET
yCTaHOBIJIEHHE COOTBETCTBUS YUeOHBIX JOCTHXKEHUN 3allaHUPOBaHHBIM Pe3yabTaTaM
oOyueHust 1 TpeOOBaHUSAM 00pPa30BaTEIbHOM TPOTPAMMBbI IUCITUIIIIAHEI.

[IpepmMeTOM OLIEHUBAHUSA SBISIOTCS 3HAHUS, YMEHUS, HABBIKU U (UJIM) OIIBIT
NesTeNbHOCTH, XapaKTepPHU3yllie 3Tankl (OPMUPOBAHUSI KOMIETEHIIUH § 00y4aromuxcs.
[Tpouienypkl OlleHMBaHUS IPHMEHSIOTCS B IIpoliecce 00ydyeHUs Ha KaXKI0M 3Tale
(hopMHPOBAHUS KOMIIETEHIINY IIOCPEOCTBOM ONpeNeieHus OIS OTAEeIbHBIX COCTAaBHBIX

YacTeu OUCIUIIIAHL METON0B KOHTPOIS - OIIEHOYHBIX CPEACTB.

OCHOBHBIM MEXaHHM3MOM OIIeHKM KayecTBa IIOATOTOBKYU U HOPMOM KOHTPOJIS yueOHOM
pabOTHl CTYAEHTOB SBIISIOTCS TEKYIIAYM KOHTPOIb YCIIEBAEMOCTH ¥ ITPOMEXKYTOUHAS
arrecrtanus. Obiue TpeOOBaHUS K MPOIleypaM MMPOBEeIeHUsT TEKYIETro KOHTPOJIS 1
IIPOMEXYTOYHOU aTTeCTalluU ONpefesieT BHYyTPEHHUM JIOKaIbHEIM aKT YHUBEPCUTETA:
[TonoxeHue 0 TEKYIIEM KOHTPOJIE YCIIEBA€MOCTH ¥ IIPOMEKYTOYHOU aTTeCTalluu
oOyyatomuxcs. [Ipu mpoBegeHN TeKYIIero KOHTPOIsA YCIIEBaeMOCTH M ITPOMEXKYTOYHOU
aTTeCTalluy CTyIeHTOB ucrosuab3yercs @OC.

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

Llenp TEKyIero KOHTPOJIS - CUCTeMaTA4YeCKas IIPOBePKa CTEIIEHU 0CBOEHUS
IIPOTPaMMBbI AUCHUTIINHEL «O0IIast TeOpUs CBA3M», YPOBHS NOCTUKEHHUS MIJTaHUPYEMBIX
pe3ynabTaToB 00yUeHUs - 3HAHWM, YMEeHUM, HaBLIKOB, B X0/l ee U3yUeHUs IIPU IPOBEeNeHUN
3aHSATHUH, IPEIYCMOTPEHHBIX 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 TeyeHue ceMecTpa Ipu U3YUYEHUHU OUCLUIIIMHEL Pealu3yeTcsl TpagullMOHHAs
CHCTEMa IT03TAITHOTO OIleHUBAHUS YPOBHS OCBOEHUS. 3a KaXK/bIi BUJ yUeOHBIX IelCTBUMN
CTYOEHTHl II0Iy4aloT OLIEHKY .

1.2.1le1b ¥ 3aJa4Yu MPOMEKYTOYHON aTTECTAllHH CTYIEHTOB IO THCHHUIIIHHE.
Llenp MpOMeKyTOYHOM aTTeCTAI[MH - TPOBEPKA CTEIIeHN YCBOEHUS CTyIeHTaMH
yueOHOTr0 MaTeprasa, YPOBHS JOCTUKEHUS IIIaHUPYEMBIX Pe3yIbTaTOB 00yUeHUS 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.

OK-7 cmocoOHOCTBIO K CAaMOOPraHu3aluy ¥ caM000pa30BaHUI0

OIIK-6 cmoco0HOCTHIO ITPOBOAUTH UHCTPYMEHTAIbHbIE U3MePEeHUs, UCII0JIb3yeMbIe B 00/1aCTH
MH(POKOMMYHUKAIIMOHHBIX TEXHOJIOTUX U CUCTEM CBSI3H
IIK-17 crnocoGHOCThIO IPUMEHSITh COBPEMEHHbBIE TEOPETUUECKHE U SKCIIePUMEHTAIbHBIE METO/IbI
HCCIIeJOBaHUS C IeIbI0 CO3[]aHUsI HOBBIX IIEPCIEKTUBHAIX CPEMICTB 3JIEKTPOCBSA3U U HHPOPMaTUKU

2.2.91anbl GOpMHUPOBAHUS KOMIIETEHITHH.

Tab6muia 1
Ko ITtan dopMHPOBaHHSA Bup yueGHOM Tun
A bopmup Yy ®opmMa KOHTPOJIs
KOMIIeTeHITHH KOMIIeTeHITHH padoThI KOHTPOJIS
" JIeKIINHY,
TEOPEeTHYeCKU .
. CaMOCTOSITeJIbHAS TeKyImu# |cobecenoBaHue, TECT
(vHGOPMAIIMOHHEIH)
pabota
IIpaKTHYeCKHe
(mabopaTopHEIE) TeCT, JOMalllHee
OK-7, OIIK-6, [mpakKTuKO-OpHEHTHPOBAHHEIN 3aHATHS, TEeKyILIW# (3agaHue, KOTPOJIbHA
IK-17 CaMOCTOSTeIbHAS paboTa
pabota
. IPOMEXKY-
[IPaKTUKO-OPHEHTUPOBAHHEIHM|  KypcoBas paboTa N 3amuTa paboTh
. IPOMEXKY-
OIIeHOYHBIN aTTecTalus - 9K3aMeH, 3a4eT
TOUYHBIN
Ko ITtan dopMHpPOBaHHSA Bun yueOHOM Tun
A bopmup 1y ®opMa KOHTPOJIA
KOMIIeTeHITHH KOMIIeTeHITHH padoThI KOHTPOJIsI
. JIeKIINY,
TEOPETUYECKUHU .
. CaMOCTOSITeIbHas TeKyumy |cobeceoBaHUe, TECT
(MH(pOPMAIMOHHEIN)
pabora
[IpaKTUYEeCKHE
OK-7, OIIK-6, (mabopaTopHEIe) TECT, TOMaAlllHee
IK-17 [MPaKTUKO-OPHEHTUPOBAHHEBIN 3aHATHUS, TeKyIIMH |3amaHue, KOTPOJIbHA
CaMOCTOSITeIbHAs paboTta
pabota
. IIPOMEXKY-
OIIeHOYHBIM aTTecTanus > 9K3aMeH, 3a4eT
TOYHBIN

[TpuMeHsieMble 00pa30oBaTENbHEIE TEXHOJIOTUY ONIPENENSIIOTCS BUIOM KOHTAaKTHOM

pPaboTHL.

2.3.CooTBeTCTBHE pa3e/ioB JTUCHHUIUIHHBLI (OPMHUPYEMbIM KOMIETEHIIUSAM.
OranaMu (GOPMHUPOBAHUS KOMIIETEHIUU SBJISIOTCS B3aMMOCBSI3aHHAS JIOTMUeCKas
IIOCJIEOBATEILHOCTD OCBOEHUS Pa3aelioB (TeM) yueOHOM OUCIIUTIINHEL.

Tabmura 2
Ne Pa3pgen (Tema) Konsrl
CopepxxaHue pa3aeia (TeMbl) TUCIHUIIAHEI o
n/n TUCIUIUTHHBI 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
YaCTOTHBEIYA aHaIu3. BeposTHOCTHBIE TOAXOOH B
MTOCTPOEHUY U ONITUMU3AIUYN CUCTEM CBSI3H.
CraTtucTudeckas Teopusi 00HAPYKEHUS CUTHAJIOB U
OLIeHKHU WX ITapaMeTpoB. Teopus uHbOpMaluuu u
KogupoBauusi.CoobiieHre ¥ CUTHAITHL.
PagnoTexnuyeckue LIeW U CUTHAJILL: @HAJIOTOBLIE,
KBaHTOBaHHEIE, MUCKPETHEBIE, U POBEE. Monenb
Impoliecca KOMMYHUKAIUK. JTalloHHas MOJehb
B3aUMOMENCTBUS OTKPHITEIX CUCTEM
(OpenSystemInterconnect - OSI). OcHOBHEIE
npeobpa3oBaHus MHGOPMAIIMOHHEIX CUTHAJIOB B
m¢poBou cBa3u. PopMaTUpOBaHUE: 3HAKOBOE
KO[MpOBaHMe, MUCKpeTu3alus, KBaHToBanue, MKM.
dopmaThl BUOEOCUTHAJIOB IIPHU IIepefaye,
CaMOCHHXpOHU3UpYyomuecs hpopmaTe, haszosoe
KogupoBaHue. CTPYKTypa CUCTEMEI llepefadu
uHpopmanuy, Knaccupukaius KaHajoB liepefayu
“HGOPMAIINH.

OK-7, OIIK-6,
IK-17

Pazpgen 2.

BekTopHEIE U CTIEKTPaIbHEIE
MOJIe/IH CUTHAJIOB B
“H(DOTETIEKOMMYHUKAIIII

BekTopHEIe MOmenu curHanoB. [lousTue Oa3uca,
HOPMEI, CKaJITPHOT0 TPOU3BEeIeHUsI CUTHAIIOB,
OPTOTOHANTBHOCTH CUTHAJIOB, OPTOHOPMHUPOBAHHOIO
0a3uca curuanoB. Anredpandyeckasi CTPyKTypa
IIPOCTPAHCTBA CUTHAIOB. ['eoMeTpuUecKas
CTPYKTypa IpoCTpPaHCTBa curHanoB. HopMma
CHUTHAa/a. JHePTus CUrHana. MeTpuKa IPOCTPAHCTBA
curHanoB. CKansspHOe MPOU3BENeHNe CUTHAIIOB.
TumnoBele 6a3uCHEIE cCUrHaIE. OO0OIIeHHEIN PIO
dypee.

OK-7, OIIK-6,
[K-17

Pa3pen 3.

CHEKTpH NnepuoguvdeCKux u
HEMEPUONUIECKUX CUTHAJIOB.
[Tpeo6paszoBanue dypre

CreKTpH IePUOIUYECKUX CUTHAIOB. POpMBI
CIEKTPAJIbHOTO MIPEACTABIIEHNS TIEPHOANYECKOTO
curHasna. CleKTphl IepUOAUYECKUX CUTHAJIOB.
Mopenb HEIEPUOAUYECKOTO CUTHAIA KaK
MIPEeNeNbHOTO CIy4as MepruogudecKoro CUTrHama ,
KOT7Ia [TEPHUO] TIOBTOPEHUST CTPEMUTCS K
6eckoHeuHOCTU. CIIEKTPH HEMIEPUOTUYECKUX
curHanoB. Pu3MYeCKUU CMBICTI CIIEKTPAIbHOU
IIJIOTHOCTY CUTHaia. MaTeMaTu4ecKui u
(bU3UYECKUl CIIEKTP HEeePHOguYeCcKoro CUTHaNa.
[TpsiMmoe u o6paTHOe mpeobdpa3oBanue dypone.
CaorictBa npeobpa3oBanust dypee.

OK-7, OIIK-6,
[K-17




Pa3pen 4.
CreKTpanbHO-KOPPENSINOHHLIH
aHaJu3 JeTEPMUHUPOBaHHBIX
CHTHAJIOB B
“H(DOTEIEKOMMYHUKAIIIH.

JHepreTuyecKre MOLEIN CUTHAIOB.
KoppenaiuoHHble MOAENIN IeTePMUHIPOBAaHHEIX
CHTHAJIOB. Pacnpenenenre SHEPTUU B CIIEKTPE
Hellepuoau4ecKoro curuasna. Pasercrso [lapcesans
u 00001IeHHas popMyia Pamest. JHEPreTUYECKUAN
CIIeKTp curHaja. Pacnpenenenue sHepruy B
CIIEKTPE BelleCTBEHHOT0 HEIIePUOIUIECKOT0
curHana. dpdexTUBHASA MINPUHA CIIEKTPa CUTHaa.
ABTOKOpPpeNsALUOHHAsS (QYHKIINS BEIleCTBEHHOTO
curHana (AK®) u ee cBoiicTBa. CBsa3br AK® curzana
C €r0 SHEepPreTUdeCcKuM CrekrtpoMm. AKO®
[IepHUONUYECKOT0 BEIIeCTBEHHOT0 CUrHana. CUrHan
Ha BHIXOOE TUHENHOM cucTeMbl. YacToTHas
XapaKTepPUCTUKa INHENHON CUCTEMEL. CBepTKa OBYX
CUTHAJIOB BO BPeMEHHO!N ¥ YaCTOTHOM 00/IacTH.
COOTHOIIEHNE MEXKAY CBEPTKOU U KOPPEIAIUEN.

OK-7, OIIK-6,
[K-17

Paspmen 5.

KoHuenuus aHaIATHYECKOTO
CHTHaJla B pafiuOTeXHUKE U
I/IH(I)OTeHeKOMMy'HI/IKaLII/II/I.

AHanUTUYECKUM CUTHAN U €T0 CIEKTP.
KBagpaTypHBHI U CONPSXKEHHBINM CUTHAIHL.
CnekTpanbHas IJIOTHOCTh aHATUTUYECKOTO
curHana. [Ipeo6pasoBanue I'unpbepTa BO
BpeMeHHOU o6nactu. [Ipeobpa3oBauue I'unbbepTa
BO YaCTOTHOH oOmnacTu. [Ipeodpas3opanue ['umpbepTa
IJIsT TapMOHMYECKUX CUTHAOB. [ToHSITHE
Y3KOIIOJIOCHOTO curHasna. ®opMupoBaHue
KOMIIJIEKCHOM OTHOAaI0IIeH T0JI0COBOTO CUTHAJIA.
CunbasHbI U KBafpaTypHIM cUTHaIE. Peanu3anus
TIOJIOCOBHIX CUTHAJIOB M KBafpaTypHOU 00paboTKu.
KBagpaTypHast 06pab0TKa BelleCTBEHHEIX
Y3KOIIOJIOCHEIX CUTHAJIOB IJIS1 BhIAETIEHUS
orubaromiell aMITUTY[ ¥ HavallbHOM (a3kl.

OK-7, OIIK-6,
[K-17

Pasmern 6.

[¥CKpeTHEIE CUTHAEL B
PafiuoOTeXHUKE U
TeJIEKOMMYHUKAIIN

[uckpeTusanus aHaa0r0BOr0 CUTHANA [10 BpEMEHU
¥ KBaHTOBaHUe I10 YpoBHIO. CTPYKTypa 1
pa3psapsocTs ALIIT. [lym KBaHTOBaHUS.
AMIIUTYOHO-UMITyIbCHASA MOAydiusg (AUM),
MIUPOTHO-UMITy/IbCHasA Mopynsauug (IIIMM), BpeMs-
UMIyJIbCHas Mogynauus (BMM), umnynscHO-
KomoBas mopynanusa (MKM). MatemaTudeckas
MOJieNlb IUCKPEeTU3UPOBAHHOIO cUrHasna. TeopeMa
KorenbHukoBa. O6001ieHHbI psan Oypee 1m0
cucteMe 6a3UCHBEIX (OPTOTOHATBHBIX) PYHKIIMIMA
KorenbHuKOBa (par KoTenbHUKOBA)
BoccraHoBneHre aHAJIOTOBOT'O CUTHAJIA 110
OUCKPETHBEIM oTcYeTaM. ClieKTpasibHas IJI0THOCTh
6a3ucHbx QyHkimit KotensHukoBa. CiekTp
OMCKPETU3UPOBAHHOTO curHasna. [Ipeobpa3oBaHue
dypbe A8 OUCKPETU3UPOBAHHOTO CUTHANa. dPHEKT
HaJIOKEeHUS [IPU OUCKPETU3aluy - TaliCUHT.
CrekTp OUCKPEeTH3UPOBaHHOT'0 CUTHAJIA IpU
IIPOU3BOJIFHOM (hOpMe JUCKPETUIUPYIOMIUX
HMMITYNIbCOB, OTJINYHEIX O JeNIbTa-QyHKIUM.

OK-7, OIIK-6,
IK-17

Pazpen 7.

CIeKTpH AUCKPETHHIX
CUTHAJOB. [IUCKpPETHOE
npeobpa3oBanue Oypre.
Anroputmer BITO.

Mogpenb OUCKPETHOTO CUTHAJIa B YaCTOTHOM
obmactu. [JuckpeTHOe mpeobpa3oBanue Oypee.
[ToBopaumBammye MHOKUTEIN U UX CBOUCTBA.
Brictpoe npeobpa3oBanue dypre (BIID) .
Anroputmel BII® ¢ npopexXuBaHUEM 10 BPEMEHU.
Anroputmsl BIIO ¢ mpopexXuBaHUEM II0 YACTOTE.
[TIpumenenue BIIO® s BEIYUCIEHUS CBEPTKU.
[TpuHIUNIE OPTOTOHAIBHOT'O0 YaCTOTHOTO
MYJIbTUIIJIEKCUPOBaHUS.

OK-7, OIIK-6,
MK-17




Pasmen 8.

Mopynsgius CUTHaNOB B
pafiioTeXHUKE U
TeJIEKOMMYHUKAIIH.

OOurme cBemeHUsT 0 MOOYAALUY. [IPUHITUITHE
MOQyIANUY CUTHaNOB. . Hecymmuu curaan n
uHGOPMaIMOoHHbIHM curHan. [IIkana gacToT
rapMOHUYECKOT'0 HECYIero Curuasna. Bumsl
AQHAJIOTOBOM MOMYISINY: aMIUIUTyIHAS MOTYJIALINI,
fanaHCHas MOMYJISINS, MOAYISLIUS C IIOAaBIeHUEM
Hecyllell. MTHOBeHHas NoIHasA (pa3a, MTHOBEHHAS
YacToTa, yriaoas Mopynsauug (UM, OM, OOM).
BpeMeHHBIEN BEKTOPHEIE AUArpaMMEL
MOAYIMPOBaHBIX CUTHANIO0B. CIIEKTPHI
MOOYNUPOBAHHLIX CUTHAJOB. [lemonmynsanus AM
curHana. AMINIUTYOHOE NEeTEeKTUPOBaHLUeE,
KBaflpaTU4YHOE OeTEeKTUpOBaHUe (HETMHENHOe
mpeoOpa3oBaHUeE B PeXKUME MajIoro CUTHAsaA).
YHuBepcanbHEIY KBafpaTyPHEIM MOOYIATOD U
neMmopysaTop. PopMupoBaHUE KOMIIJIEKCHOU
orubariell KBagpaTyPHEIM MOLIYJISTOPOM.

OK-7, OIIK-6,
[K-17

Paszgen 9.

[TpuHIUIH TUGPOBOU
MOQYJISIIUY CUTHAJIOB B
“HODOTENeKOMMYHUKAINAX

Ludposas MoOymnsius curHanoB. CUTHAH C
OVCKPETHOU aMIIJIUTYIHOU MOOYJIALUEN.
[ucKpeTHas 4aCTOTHAS MOTYISALKSA CUTHAJIOB.
[uckpeTtHas pa30Basi MOOYIAIUS CUTHAJIOB.
[uckpeTHas KBafipaTypHas MOOYISALUS
curHanoB. TexHOIOTuY U BUAE! IIUGPOBOH
MOZIYJIAINYI B COBPEMEHHEIX CUCTeMaX CBI3H.
CurHanbHEIE CO3Be3US, Ha30Bast IMIOCKOCTh
cuHpaznou I u KBampaTypHO! Q KOMIIOHEHT.
Llndposas kBampaTypHad momynsauus. Kog I'pes.
Pemeruatas Mmopynsauug. CUrHaIbHbEE-KOOOBEIE
KOHCTPYKIUY IIMGPOBLIX CUTHAJIOB.
[ToMeX0yCTOMUYMBOCTh PA3JIUYHBIX BUOOB
MOIYJISINN.

OK-7, OIIK-6,
[TK-17

10

Pa3pen 10.
CrekTpasnbHas U
SHepreTUYecKas
3(PeKTHBHOCTD CUCTEM
TETeKOMMYHUKAITUH.

BuTtpeuT u yacTOTHHY pecypc. ClieKTpanabHas
sbdexTrBHOCTE. MCHU B crucTeMax CBI3H C

b poBOYN MOOyIALNeH, T1a3koBas uarpamMmma,
cmocoOr yctpanenuss MCU. OTHoIIeHNEe CUTHAI
IIoMexa 110 MOIIHOCTH . DHeprus 6urta u
CIIeKTpasbHas MJI0THOCTh MOITHOCTY agIuTUBHOU
moMexu. JHepretudeckas 3pPeKTUBHOCTb CUCTEM
TeJIeKOMMYHUKALUY, IOMEeX0yCTOUYHUBOCTh
“HGD)OTEIeKOMMYHHUKAIIMOHHBIX CUCTEM C
AQHAJIOTOBHIMU ¥ IX(POBEIMU BUAAMU MOLYJISINN.

OK-7, OIIK-6,
[K-17

11

Paspmen 11.

AHanu3 NuHeNHHIX,
HeJIMHEeWHHIX U
rapaMeTPHUYEeCKUX CUCTEM BO
BPEMEHHOU M YaCTOTHOHU
obJacTy.

BpeMeHHbIE ¥ YACTOTHHIE XapPaKTEPUCTUKA
TIMHENHEIX CUTeM. VIMIyIbCHAs XapakKTepUCTHKa U
YacTOTHAas NepefaToyHas QyHKIUS, CBI3b MEXKIY
HUMU. [IpUHINIIEL aHATM3a THHEHHEIX CUCTEM BO
BpPeMeHHOU 00J1acTH, CBEPTKA CUTHAIa U
UMIIYIbCHOM XapaKTepuCTUKY. [IpUHIUT aHaIu3a
JIMHEWHEIX CUCTEM B YaCTOTHOM 00JIacTH.
CnekTpanbHas IJIOTHOCTh CUTHAJa Ha BEIXOJE
JIMHEWHOU CHCTeMEL. HenHeHbIe CHCTEMEL.
ATNIpoKCUManus XxapaKTEePUCTUK HeJIMHEUHON
cucTeMHl. [lepeMHOXKeHNEe CUTHAIOB X MOy IAIHA.
JluHelHOE U KBafjpaTU4YHOE NEeTEeKTUPOBaHLeE
orubarorrett. [TapamMmeTpuyeckoe npeofpa3oBaHue
YaCTOTH, MPUHIIUI TeTEPOAUHUPOBAHUS IPH
npueme. +

OK-7, OIIK-6,
[K-17
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Paspmen 12.
MaTeMaTHu4YeCcKre MOOeIn
CIIy4alHEIX IIPOLIECCOB.
[IpoxoxpeHUe CIydalHbIX
MIPOLIECCOB Yepe3 JTUHEWHLIe
eI,

Cny4aliHble CUTHAJIE ¥ UX CTAaTUCTUYECKUe
XapaKTEPUCTUKM: GYHKINS paclpeneieHus
BEPOSITHOCTH , TINIOTHOCTh paclpefeieHus
BEPOSITHOCTHU. UNCIIOBLIE XapaKTepPUCTUKHU3aK0HA
pacIipefiefieHus: MaTeMaTUieCcKoe

O0XUaHue, JUCIIEPCHS, aBTOKOPPEeISIIMOHHASA
GbyHKIIUA cny4aiHoro npoiecca. CTanuoHapHbe U
spropuyueckue curtajiasl. CUrHaIb ¢ HOpMaJIbHbIM
3aKOHOM pacIipefe/IeHUsI BePOSTHOCTH MI'HOBEHHEBIX
3HaueHui. CBSI3b KOPPENAIUY U He3aBUCUMOCTH
BEIOOPOK M3 HOPMAJIbHOTO CITy4aiHOTO CUTHAJIA.
CBsi3p AK® ¢ sHEpreTHYEeCKUM CIIEKTPOM
CITy4alHOT'0 CUTHAla, TeopeMa Bunepa - XuH4uHa,
UHTEPBaN KOPPEALUY, OeIbIl IyM. Y3KO0I0IO0CHEE
Cy4adHBEIE TPOIECCH], PacIpeeeHue orubaoIe
u (Gas3bl Y3KOIOJIOCHOI'0 CITyYalHoro Mmpoliecca.
CrneKTpanbHO-KOPPENIIMOHHbIM aHATN3
IIPOX0KOEHUS CIy4alHbIX CUTHAJIOB Yepes3
JINHEUHEIE.

OK-7, OIIK-6,
[K-17

13

Paspmen 13.
HudopmalimoHHbe
XapPaKTEePUCTUKHN UCTOYHUKOB
cooO0LIeHn 1
KaHAaJIOB.DHTPOIUSI 1
KOJIMYEeCTBO HH(POPMAITUH.

Knaccudukarys nCTOYHUKOB COOOIEHUN 1
KaHaJoB. Tpu NoAxofna K OnpeneneHnio MOHATHASL
“KonmuyecTBo nHbOpMaImu”’: KOMOMHATOPHBIH,
BEPOSTHOCTHEIY, anroputMudeckuil. Konuuectso
uHGMOPMAINN KaK Mepa CHATOU HeOIpeneleHHOCTH.
WHopManroHHbIE XapaKTePUCTUKYU UCTOYHUKOB
C00O0IIeHNi: SHTPOIUS - Mepa HeollpeneleHHOCTH
COCTOSTHUYM MCTOYHMKA COOOIEeHUH B cpemHeM. Mepa
Heonpepenensoctu P. Xaptnu u K. [llenHoHA.
CBolicTBa SHTPONUU OUCKPETHOT'O HCTOYHUKA.
AnpuopHas (6e3ycyoBHAas) SHTPOIUS.
AmiocTepuopHas (yCI0BHAS) SHTPONIUS OUCKPETHOTO
UCTOYHUKA U ee CBOMCTBa. HDopMannoHHLe
XapaKTepUCTUKU KaHaI0B: MaKCUMaJlbHas CKOPOCTh
mepemauy wHGOpPMAIUK (IIPOIYCKHAS CIIOCOOHOCTD
KaHasna), KoaduireHT UCIOIL30BaHNUs KaHala.

OK-7, OIIK-6,
[K-17

14

Pazpgen 14.
OCHOBEBI TeOpuy nepegaydu
vH(popMaImu.

MubopMannoHHEle XapaKTEPUCTUKY UCTOUHUKOB
OUCKPETHRIX coobienuit. Mopmenu UCTOYHUKOB
OUCKPETHRIX coo0uieHuil. CBOMCTBA 3PrOANYECKUX
HCTOYHUKOB. MI30BITOYHOCTb U IPOU3BONUTEIHHOCTD
OUCKPETHOT'0 UCTOYHMKA. [IBOMUHBIN UCTOYHUK
coobmennil. UHGOpPMaMOHHbIE XapaKTePUCTUKY
OUCKPETHRIX KaHATIOB. MoeanbHbe (0e3 moMex) u
peanbHBIE (C moMexaMu) KaHalbl. CKOPOCTh
mepefaydy U MPOIyCKHasi CIOCOOHOCTh KaHaa.
[BOUYHLIN ¥ "M-UYHHIN" KaHa. MHopManoHHEIE
XapaKTEPUCTUKYM UCTOYHHUKOB HEIIPEPHIBHEIX
cooburenuit. [TuddepeHnranbHas SHTPOIHS.
OHTpONUS PaBHOMEPHOTO PaclpeneeHus.
SHTPOMIUS TayCCOBCKOro 6esoro mryMa. JMCUIIOH-
SHTPONUS HE3aBUCUMEIX CO00meHu. Monenu
HeIpPePHIBHEIX KaHaIoB.Mofeny qUCKPETHRIX
KaHanoB. CpaBHeHNUe MIPOIYCKHEIX CITIOCOOHOCTEH
OUCKPETHRIX ¥ HETIPEPHIBHEIX KaHas0B. TeopeMsr
kKogupoBauus [[leHHOHA [T KaHAIOB CBsI3U 0e3
IIOMEX ¥ C IIOMEeXaMHU.

OK-7, OIIK-6,
[K-17
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Pazpgen 15.

OcHOBHI Teopuu 3QGEKTUBHOTO
KOOUPOBAHUS TUCKPETHHIX
coobmienn#t (IC). KomupoBaHue
ucroynuka JJC.

Knaccudukanusa KogoB. 9pheKTUBHOE O THMalIbHOE
KOIMPOBaHME KaK CII0CO0 COTJIaCOBAHUS
“HGOPMAIMOHHEIX XapaKTePUCTHUK UCTOUHUKA U
KaHana. KonupoBaHue UCTOUHUKOB 663 MaMATH
(cuMBOJIEI COOOIIEHNY HE3ABUCUMEI) U C TIAMSTHIO
(cUMBOJIEL KOPPEIUPOBAHHEIE MEXKY COOO0M).
Kopupoanue 6e3 noteps u ¢ nmotepsmu. Komosoe
nepeBo, IpepUKCHEIE KOOH 1 HepaBeHCTBO KpadTa ,
PaBHOMEDHOE KOUPOBAHUE, CTaTUCTUYECKOE
KOOUpOBaHUE: KOOUpoBaHue o Metony llleHHOHa-
®ano, KogupoBaHue 0 MeTony XadMeHa, TeopeMa
[lTenHOHA 0 KONUPOBAHUY UCTOYHUKA HE3aBUCUMEIX
COO0O0IIeHNH, YCII0BUE ONTUMAILHOCTHY KOJOB.
CrnoBapHOe KOOUPOBaHUe, alNropuT™ Jlemnens -
3uBa -Benua. [TousTre 06 apupMeTHIECKOM
KOOUPOBaHUU.

OK-7, OIIK-6,
[K-17

16

Pa3pgen 16.

OcHOBEI Teopuu
IIOMEX0YCTOMYHUBOTO
KomupoBaHus. KogupoBanue
KaHasa brioyHble TUHEeNHEEe
KOEL.

[TpuHIUNE KOPPEKTUPYIOLIETO
(moMexX0oyCTOMYMBOT0) KOOUPOBAHUS U
IeKOOUPOBAHUS ¢ 00HAPYKEHNEM U UCIIPaBIeHUEM
omu6oK. JIuHelHke cucTeMaTuYecKue 6I09HbIE
Kopel. Kog XaMMuHra. [Ipon3Bomsamuil MOIMHOM,
mopoxpalolas MaTpulla. I[IpoBepoyHas MaTpHlla,
dbyHmamMeHTanbHAs MaTpulia 67109HOTO TMHEHHOT O
KOofa , IOHATHEe CUHIPOMa ¥ CHHIPOMHOE
OeKOOUpPoBaHMe GJIOYHEIX KOMOB.

OK-7, OIIK-6,
[K-17

17

Pa3pen 17.

CBepTOYHEIE KOOH U NEKOHEp
MaKCHUMaJIbBHOI'O
paBHonono6us.

[MpuHIMIH paboTE CBEPTOYHOTO Kofepa. [1aMsTh
KoZepa, KogoBoe orpaHudeHune, CKOpOCTh Kofa,
UMIIyJIbCHAs XapaKTEPUCTUKA U ee CBA3b C KOJOBEIM
PaCCTOSTHUEM U UCIPABIAIONIEN CII0COOHOCTEI0
CBepTOYHOro0 Kofa. Komep Kak KOHEeUHBIN aBTOMAT C
maMsAThi0. [JuarpamMma COCTOSHUM CBEPTOYHOTO
KOJepa, pelreTyaThle fuarpaMMEel Kofepa.
[lexopupoBaHVe CBEPTOYHAIX KOOB. AITOPUTM
IOEeKOIUPOBAHUS 110 MAaKCUMYyMY IIpaBoononodus.
AnTopuTM IEeKOmupPoBaHus Burepbu.

OK-7, OIIK-6,
[K-17

18

Pazpgen 18.

OCHOBEI OIITEMAJILHOTO TPUEMa
OUCKPETHRIX U HeIIPEePHIBHEIX
COOOIIEeHUH.

ConepXaHue U KjlacCubUKaIus 3afayd
ontuManbHOro npuéma JIC. OnTuManbHEN IPUEM
IC B KC ¢ meTepMUHUPOBAaHHOU U CTOXaCTUUECKON
CTPyKTypoii. O6Hapyxkenue u pasnuuenue [1C.
Kputepuu ontumanbaoro npuéma [IC. baliecoBckui
IIOAXOM K ONTUMAIbHOMY IpUeMy. ATIpropHas u
arnoCcTepropHas BEPOITHOCTH, CPeTHUMN PUCK U
OTHOIIIEHYE ITPaBONon00us rUI0Te3 IpueMa.
AnropuTMel paboThl ¥ CTPYKTYPHbBIE CXEMEI
onTuManbHEX TpueéMHUKOB [IC B rayccoBckoM KC.
Cunrtes KorepeHTHOr0 feMopnyisTopa [IC Ha ¢oHe
ABI'TI. CornacoanHas GuabTpanus GUHUTHLIX BO
BpeMeHU CUTHaIOB. VIMIynIbCcHAs XapaKTepPUCTHKA U
nepepfaToyHas QYHKIMS COTIaCOBAHHOTO QUIbTpA.

OK-7, OIIK-6,
[K-17

19

Pa3gen 19.

OcHOBEI Teopuu
MIOTEeHIIMAJILHON
ITOMEXOYCTOMYMBOCTH ITPUEMA.

OcofbeHHocTH nepefgayy u mpuéma J[IC B KaHanax C
moMexamu. Kputepuu OonTUMaIbHOTO TPHUEMA.
OTHOIIIEHNE CUTHAJI IOMEXa U BEPOSITHOCTD OMUOKU
npu nepegaue [IC. ITorernuancHas
ITOMEX0YCTOMYUBOCTb CUCTEM TIEPefayy C
pPas3NUYHLEIMU BUIAMU MOOYJISIUN.

OK-7, OIIK-6,
[K-17




MHOroImonp30BaTeNbCKasA 1 MHOTOKaHaIbHas CBI3b.
OCHOBHI TEOPHUH YIIJIOTHEHUS U Pa3faeJIeHUusd
CHUTHAJIOB B MHOTOKAaHAJIbHBIX CUCTEMaX CBA3H.

Paszgen 20. MHorokaHanbHas CBSI3b C BpEMEHHEBIM, YaCTOTHEIM,

20 MeTonEl MEOTOKaHaIBHOU ($a30BEIM ¥ KOLOBHIM VIJIOTHEHUEM OK-7, OIIK-6,
Iepenayvy U paclpeneneHus cursanos.IIpocTpaHCTBEHHOE YIIOTHEHYE U [TK-17
vH(popMaIuu cucteMsl MIMO. TexHONIOTUS OPTOTOHATIBHOTO

YaCTOTHOTO MYJIbTUIIEKCUPOBaHUS. [IpUHIIUATIEL
co3manus OFDM cucteMm. HanpaBneHnus u
MIePCIEKTUBEl 3BOIOIMU TEXHOIOTUH CBsA3u SG.

3. OnucaHue MOKa3aTe/led H KPUTepHeB OlleHUBAaHUS KOMIIETEeHIIHH Ha
Pa3/IMYHBIX 3Tanax UX (POPMHUPOBAHHUSI, OITUCAHHE ITKAJI OIleHUBAHHUSI

3.1.0nucaHue moKa3aTejlled OINeHHBAaHHS KOMIETEHIHMH Ha pa3/IHYHBIX
3Tanmax ux (GopMHPOBaHHSA.

Tab6mnuia 3
Kon
IToka3aTe/d, KpUTEPHH OlLleHUBAHUS
KoMIie- OneHoyHbIE CPEaCcTBa
(m1aHUpyeMble pe3yIbTaThl 00y4eHHUsT)
TeHIIUHU
3HAET: MeTofbl CaMOCTOSITEJIbHOM OpraHU3aluy Tpyaa u
Pa3BUTHS CIOCOOHOCTEN U YMEHUN ITyTeM caMoo0ydeHus,
CaMOBOCIIUTaHUs, CAMOKOHTPOJIA.
YMEET: camocTosiTenbHO BeIOUpATh 1eeBbie Gynkmu u | TEOPETUYECKWU 3TAIL:
ONIpenensiTh TPAEKTOPUU NOCTUXKEHUS KOHEYHBIX cobecenoBaHme
pe3ynbTaToOB IPU U3YYEHUHU OCHOB TejleKoMMyHukKauuu u | [IPAKTUKO-
CBS3H. OPUEHTHUPOBAHHLIN
OK-7
BJIAIEET: MeTomaMy TUT¥MeHBl YMCTBEHHOI'O TPyAa U 9TAIll:3ammuTa, foMallHee
HaBBIKaMU 3(Q(PEKTUBHOI0 UCIOIb30BaHUSI BPEMEHHOTO | 3aflaHue
pecypca IIpu CaMOCTOSATEJIbHOM IIOUCKE U OLEHOYHEIN STAII: BomipocCH
CaMOCTOSTETbHOM YCBOEHUY 3HAHUM B 00/1aCTH K 3a4eTy, OUJIeTH K 9K3aMeHy

MH(QOKOMMYHUKAIIMOHHBIX TEXHOJIOTHUW U CUCTEM CBSI3U B
TOM YHCJIE CUCIIOTh30BaHUEM JHUCTAHITMOHHBIX
TEXHOJIOTHH ¥ MAITUHHOTO 00yYeHus.

3HAET: ciocoOBl ¥ METOAE HHCTPYMEHTAIBHOTO
M3MepeHUs BpEeMEeHHBIX, CIIEKTPaJIbHBIX,
KOPPEIALNOHHBIX M CTaTUCTUYECKUX XapaKTEPUCTUK
NEeTEePMUHUPOBAHHBIX U CIIy4alHBEIX CUTHAJIOB, OCHOBEI
BEKTOPHEBIX U3MEPEHUY MOAY/IMPOBAHHLIX CUTHAJIOB U
BEPOSATHOCTH OLINOKY IIpU NIpHeMe OUCKPETHHIX CUTHAJIOB
U COOOILIEHUI.

OIIK-6 | YMEET: ucnonbs3oBaTh TEOPETHUYECKHE OCHOBHI CBSI3H OIS
OLIEHKHU CIIEKTPaJIbHOM U 9HEPTeTUUECKON

3¢ (GEeKTUBHOCTH CUCTEM CBSI3U M CIIOCOOBI UX MOBHIIIEHHUS.
BJIAJIEET: HaBbIKaMy IPaKTUUYECKUX U3MEPEHUN
OTHOLIEHUS CUTHAJI/TIoMeXa U pacueTa BEPOITHOCTHU
omnOKM B CUCTEMAaX Ilepefayy 1udpoBoit nHGOpPMaIuHy,
OLIEHKHU CIEeKTPaJIbHOU U 9HEPTeTUYECKON
3(phHEeKTUBHOCTH CUCTEM CBSI3H.

TEOPETUYECKUU ITAIL:
cobecemoBaHue, TECT
I[MTPAKTHUKO-
OPUEHTUPOBAHHBIN
OTAIl:3amuTa, TeCT, JOMAIIIHee
3aylaHKe, KOHTPOJIbHas paboTa
OLIEHOYHBIN STAII: Bompock
K 3a4eTy, OMIEeTH K 9K3aMeHY




3HAET: ¢usundeckue cBOWCTBa COOOIIEHUM, CUTHAIIOB,
IIoMeX ¥ KaHaJlOB CBSI3M, X OCHOBHEIE BUABI U
MH(QOpMalOHHBIE XapaKTEPUCTUKY; * TPUHITUIIEL 1
OCHOBHEIE 3aKOHOMEPHOCTU 00paboTKH, Tepefayul u
IIprEMa Pa3NIMYHbIX CUTHAIOB B TEIEKOMMYHUKAIIMOHHBIX
CHCTEMaX .

YMEET: nonydaTs MaTeMaTA4YECKIE MOAENN CUTHAIIOB,
KaHaJIOB CBSI3U U ONPENENSATh UX ITapaMeTpPHl U

[1K-17 | xapaKTepuCTUKY; IIPOBOAUTL MaTeMaTU4eCKUY aHaIu3 U
CUHTe3 (U3UUYECKUX IIPOLIECCOB B @aHAJIOTOBHIX 1

1M (GPOBBIX YCTPOHCTBaX HOPMHUPOBaHUS, TPe0Opa30BaHUs
1 00pabOTKM CUTHAJIOB.

BJIAOEET: meTogaMu MOeIUPOBaHUS CUTHAJIOB U UX
npeoOpa3oBaHuM IpH Mepegade nHGOPMAIUY 10
KaHaJlaM CBSI3U ;HaBBIKAMU peIleHUs 3afayd ONTUMU3aluu
CUTHAJIOB U CUCTEeM, IpreMaMy MaTeMaTU4eCKOro
pacyeTa CTaTUCTAUYECKUX XapaKTePUCTUK CUCTEM CBSI3H.

Kputepuu, ykazanHele B Tabnuile 3, pa3paboTantl ¢ yueToM TpedoBanuii ®I'OC BO k
KOHEYHHIM pe3ylibTaTaM 00y4YeHHS M CO3[JAl0T OCHOBY [ BHISBIEHHUS YPOBHS
chOPMHUPOBAHHOCTY KOMIIETEHITMI: MUHHUMAJILHOTO, 62a30BOTO WM BHICOKOTO.

TEOPETUYECKUWH ITAII:
cobecegoBaHue, TECT
[TPAKTUKO-
OPUEHTHUPOBAHHBIN
OTAIl:3amuTa, TeCT, JoOMalllHee
3aJlaHue, KOHTPOJIbHAsSA paboTta
OLEHOYHEIN STAII: Bompocs
K 3a4eTy, OUJIeTH K 9K3aMeHYy

3.2.CTaHgapTHbIEe KPUTEPUHU OLIEHUBAHUSI.

Kpurepuu OleHKH YCTHOTO0 OTBETa B X01e co0eceT0BaHHUSI:

- JIOTHKa IIpY U3JI0KEHUM COOEepKaHUS OTBETA Ha BOIIPOC, BLISIBIEHHBIE 3HAHUS
COOTBETCTBYIOT 00bEMY U I'IyOMHE UX PACKPHITUS B UCTOYHUKE;

- UCIIO/Thb30BaHUE HayYHOU TEPMUHOJIOTHY B KOHTEKCTE OTBETA;

- 00BsICHEHVE IPUYNHHO-C/IEICTBEHHBIX U (YHKLIMOHAIBHLIX CBS3EH;

- YMeHUe OIleHUBATh NENCTBUS CYyOBEKTOB COLMANIbHON XKU3HU, GOPMYIUPOBAThH
coOCTBEeHHBIE CYKIEHUS U apTyYMEHTHI 110 OIIpefesIeHHEIM IIpo0ieMam;

- 3MOIIMOHaNbHOE 00TaTCTBO peyu, 00pa3HOe U IPKOE BhIPaKeHUEe MBICTIEN.

KpHuTepuu OlleHKH OTBEeTa 3a 3K3aMeH,3a4eT:
IIns1 9K3aMeH,3ayeTa B YCTHOM BUe YIOTPeOUMbEI KPUTEPUU OIIeHKH YCTHOTO OTBETA
B Xome cobecenoBaHus (CM. BBIIIIE)

KpuTepHH OLleHKH KyPCOBOH Pa®oThI:

- CooTBeTCTBUE BHIIIOJIHEHHOU pabOTH ITOCTABIEHHEIM 1[eJIIM U 3aadaM.

- AKTyanbHOCTB BLIOPAHHOM TEMHI.

- JIoTM4HOCTE IOCTPOEHUS BEICTYIITIEHUS.

- ApryMmeHTaIus BCEX OCHOBHBIX IIOJI0KEHUH.

- CBoOOOHOE BlIafieHNe MaTepPUasoM.

- CaMOCTOSITEJIBHOCTE BEIBOZIOB.

- [TporHo3upoBaHue MyTeX pelleHNs TOCTaBIeHHBIX IP00JieM B I1€JIOM U BHICTPaUBaHUe
MIEPCIIEKTUB fanbHene paboTr Haj TEMOM.

- KyneTypa BEICTYyIJIEHUS (pedeBasi KyIbTypa, KOMMYHUKATABHAS KOMIETEHTHOCTE,
BIIaJieHUE ayIUTOPUEN).

- KynpTypa nucbMeHHOT0 0pOpMIIeHHS KYPCOBOM PabOTEL.

KpHuTepHH OLleHKH JTad0paTOPHOM PadoOThI:
- BrimonHeHnue nabopaTopHOM pabOTH (MOATOTOBIEHHOCTD K BHITIOJIHEHUIO, 0CO3HAHUE

10



e paboTH, METOOOB COOMPAHUS CXEMEI, IIPOBENeHNEe U3MEPEHUN U PUKCHPOBAHUS UX
Pe3yNbTaTOB, MIPUIekKaHNe, CAMOCTOSTEILHOCTD BHIITOTHEHNUS, HATUYKe ¥ ITPaBUITbHOCTD
oopmIieHrsT HeOOXOMMMBIX MAaTEPHAIOB IS IPOBeleHUs PabOTH - CXeMa COeUHEeHNH,
TAaOIUITEI 3aIIUCeN U T.II1.);

Odopmienre oTyeTa o 1abopaTopHOi paboTe (aKKypaTHOCTb 0OPMIIEHUS
Pe3yNbTaTOB U3MEPEHUH, TPABUIIbHOCTD BEIYKUCIIEHUH, ITPABUIIBHOCTD BHITIOTHEHUS
rpad¥KOB, BEKTOPHBIX JUarpaMm u Op.) ;

[TpaBUIIBHOCTH ¥ CAMOCTOSITEILHOCTH BEIOOPa (HOPMYII 71 PacyeToB Ipu 0GhOpPMIIEHUN
pe3yabTaTOB PabOTH;

[TpaBUITBHOCTE TIOCTPOEHUS TPaduKoB, yMeHNE 00BICHUTDL UX XapaKTep;

[TpaBUIBHOCTD ITOCTPOEHUST BEKTOPHBIX IMArpaMM, YMeHNe UX CTPOUTh ¥ IIOHUMaHue
TOTO, YTO OHHU 3HAYaT;

OTBeTH Ha KOHTPOJIBHEIE BOIIPOCH! K 1abopaTopHOM pabdorTe.

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

91-100% 3apgaHuy - OTINYHO,

81-90% 3amaHuM - XOPOIIIO,

71-80% 3amaHu - yIOBIETBOPUTEIILHO,

70% 3agaHuil 1 MeHee - HeYIOBJIETBOPUTEIIBHO.

OOuIMe KpUTEPHUH OIEHKH Pa0OTHI CTYyJEHTa Ha NPAaKTHYEeCKHX 3aHATHAX:
OTNUYHO - aKTUBHOE y4acTHe B 00CyXKaeHuu IpodjieM KaxkIoro CeMUHapa,
CaMOCTOSITEIbHOCTb OTBETOB, CBOOOIHOE BIafieHue MaTeprasoM, IOJIHbE U
apryMeHTUPOBaHHBIE OTBETHI Ha BOIIPOCH CEMMHAPA, Y4aCTHeE B QUCKYCCUSX, TBEPIOE
3HaHUe JIEKIIMOHHOTO MaTepuasa, 00s3aTeIbHON ¥ PEKOMEeHIOBaHHOU OOTIOJTHUTENTbHOU
JIUTEPATYPHI, PETyJspHas MOCeIlaeMOCTh 3aHATUH.

Xopo1Io - HefOCTaTOYHO ITOTHOE PACKPHITHE HEKOTOPHIX BOIIPOCOB TEMHI,
He3HAuMUTeNIbHBIE OIMOKY B OPMYIUPOBKE KAaTeTOPU U TIOHSATUM, MEeHbITas
aKTUBHOCTh Ha CeMHMHapax, HeMo/IHOe 3HaHKe IOMOIHUTEIbHOM TUTepaTyPHl, XOpolIas
II0CEIaeMOCThIO

YOOBIETBOPUTENHHO - OTBETHI OTPaXKaloT B 1IeJIOM IIOHUMaHMNe TEMbI, 3HaHHUE
COMlepKaHUs OCHOBHBLIX KaTerOpuil ¥ MOHSATUM, 3HAKOMCTBO C JIEKIIMOHHKIM MaTepHUaIoM
¥ PeKOMeH0BaHHOM OCHOBHOM JIUTEPATypOH, HeJOCTaTOUHAs aKTUBHOCTh Ha 3aHATHUAX,
OCTaBJIAIONIAs XKeJlaTh JIyYIIero MoCelaeMOoCTb.

HeynoBrneTBOPUTENBHO - TACCUBHOCTh Ha CEMUHApax, YacTasi HEerOTOBHOCTh IIPU OTBETaX
Ha BOIIPOCHI, IIJI0Xast TOCEIaeMOCTh, OTCYTCTBUE KaueCTB, YKa3aHHBIX BHIIIE IS
mony4deHus 00jiee BHICOKUX OLIEHOK.

[Topsimok MpUMEeHEHUST KpUTEPHEB OIIeHKHM KOHKPETU3UPOBaH HUXKe, B pa3fmene 4,
copiepKaleM OIleHOYHBIe CPENCTBA OIS TEKYIET0 KOHTPOJIS YCIIeBaeMOCTH U IS
IIPOBEIeHUS ITPOMEXKYTOYHON aTTECTAIMHU CTYIEHTOB 10 HaHHOW JUCIUIIINHE.

3.3.0nucanue mIKaJ OlleHUuBaHHUS.

B mpotiecce olleHUBaHUS Pe3yIbTaTOB 00yUeHUST U KOMIIETEHITUY Ha Pa3/IMYHBIX
3Tamnax ux GOPMUPOBAHUS IIPU OCBOEHUH MUCIUTIIMHEI [IJIST BCEX ITEPeUYHCIIEHHLIX BHIIIIE
OLIEHOYHBIX CPEICTB UCITOIb3YETCS ITKajla OlleHUBaHUS, IpUBENeHHas B TaOnuIle .
[uxoToMu4ecKas IIKana OlleHUBaHUS UCIIONb3YETCS IIPY IPOBEAEHUN TEKYIIET0
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KOHTPOJISI yCIIEBAEMOCTH CTYHOEHTOB: IIPU ITPOBeieHnr cobecemoBaHusI, IIPU TpHUEMe 3CCe,
pedepara, a TaKke MOXKET ObITh MCIIONb30BaHa B LIEJISIX IIPOBEOEHUS TaKOH (GOPMEI
IIPOMEKYTOYHOHM aTTeCTallMy, KakK 3a4eT (IIKajia MPUBOTUTCS MIJISI BCeX OIEHOYHEIX
CPenCTB u3 TabIHIH 3.

Tab6nuia 4
OneHka OneHka
MoKazaTemmn Onucanue B COOTBETCTBHH 3HaHHUH, O1ueHKa 1o
KPHUTEPHSIMH OLICHHBAHHSI, MEHHUH, I JILHOM | TUXOTOMH-
oleHHBaHHS C e one a e o 0a (1) 0TO
NpHBeIeHHLIMH B Tadaune 3 HaBBIKOB mIKajie 4eCKoH
H OoIbITa ImKasje
. €MOHCTPUPYET IIOJIHOE
Bricokui I pupy «04Y€eHb
MIOHMMaHNe IPOOJIEMBEIL.
YPOBEHb BBEICOKAS», «OTIIHYHO» «3a4YTEHO»
TpebGoBaHUs IO BCEM KPUTEPHUSIM
OCBOEHUS «BBICOKAS»
BBHITIOJIHEHEI
«IIOCTATOYHO
. IeMOHCTpUPYeT 3HAUUTEIbHOE
BazoBwit BEICOKAaS»,
MTOHUMAaHWe TPOOJIEMEL.
YPOBEHb «BHIIIIE «XOPOIIO» «3a4YTEHO»
TpeGoBaHus 110 BCEM KPUTEPUSIM ;
OCBOEHHUS CpemHen»,
BEHITIOJTHEHEI
«ba3oBasg»
«CPETHSSY,
. | eMOHCTPUPYET YaCTUUHOE
MuHUMaTbHBIH «HUXKE
MTOHMMAaHUEe IPOOJIEMBEL. . «yMOBJIETBO-
YPOBEHD CpemHen», «3aUTEeHO»
TpeboBaHus 110 GONBIUIMHCTBY PUTENIBHO»
OCBOEHHUSI «HU3KASA»,
KPUTEPHUEB BBHIITOTHEHBI
«MHAHUMaJIbHASI»
HeoCTaToHbI IeMoHCTpUPYET HEOOBbIIIOE
IIOHHMAaHNe IPOOJIeMEI. «04YeHb HU3Kas», [<HEeYIOOBIETBO
YPOBEHD «He3auTeHOo»
— TpeOoBaHUs 110 MHOTUM «IIPUMHUTHUBHAS» | PUTEIBHO»
KPUTEPUSM He BBHITTOTHEHBI

[Ipu IpoBeeHNY MMPOMEKYTOYHOM aTTECTAllMU CTYOEHTOB 110 JaHHO! AUCLUIIINHE B
dbopMe 3K3aMeHa HUCIIOIb3YeTC s MATHOAIbHAS IITKala OlleHUBAHUSI.

4. TunioBLIEe KOHTPOJIbHEIE 3a/JaHHsI, HHbIEe MaTepPHa/Ibl, HEOOXOTUMBIE [IJIsI
OLIEHKH 3HaHHUH, YMEHHH, HAaBBIKOB U (H/IH) ONbITA IesTeIbHOCTH,
XapaKTePH3YIIIHX 3Tanbl (OPMHPOBAHHUSI KOMIETEHIHH B MPOI[ECCE OCBOEHHS
00pa3oBaTeILHOH MPOrPaMMBbI

4.1.01eHOYHBIE CPEeACTBa TEKYIIero KOHTPOJIsA yCIeBaeMOCTH
OLeHOYHbIE CPEICTBa TEKYIIEr0 KOHTPOJISA YCIIeBaeMOCTH 110 AUCIUIIINHE
npencTaBnens B [Ipunoxenun 1.

4.2.@opMHpPOBaHHE TECTOBOI0 3aJlaHUS MIPOMEKYTOYHOH aTTECTAllHH

AtTecTranmus Nel

B sk3aMeHaIlMOHHOM OuJieTe HMPUCYTCTBYeT 3 BOMpPOCa TEOPETUYECKOU Hu
IIPaKTU4YEeCKOY HallpaBJIeHHOCTU. TeopeTudyeCcKre BOIPOCH ITO3BOJISIOT OL[EHUTh YPOBEHD
3HAQHUU ¥ 4YaCTUYHO - YMEHUU, NIpaKTU4YeCKHUe - YPOBEHb YMEHUU U BJlafeHUusd
KOMIIETEHIIHEN.

[IpuMepHBIN IepedyeHb 3aJaHUU (BOIPOCOB), BEIHOCHMEBIX Ha NMPOMEXYTOUYHYIO
aTTeCTalldi0, pa3pelleHHBX Yy4eOHbIX U HarNAOHBIX 1MOCOOMi, CPeOCTB MaTepHalibHO-
TEXHUYECKOTro 00ecrieyeHusT ¥ TUIIOBbIE ITPaKTUYeCKKe 3aflaHus (3aayn).

ITIo Bompocy 1, komnerennuu OK-7,0I1K-6,I1K-17

12



MeTogsl KogupoBaHUS UGPOBLIX CUTHAJIOB ¥ (OopMaThl KOga. MaHYeCTEepCKUM 1
ouddepeHnranbHbIN MaHYe€CTEPCKUY KO,

MeTops! KogupoBaHus HUGPOBEIX CUTHATIOB U popMaThl Kofa. @opmat NRZ (BEBH 6e3
BO3BpaTa K HYJI0)

MeTopgsl KogupoBaHus IUGPOBLIX CUTHAIOB U ¢hopMaThl Koga. @opmat RZ (CBH ¢ Bo3BpaTOoM
K HYJIIO).

AnreOpandeckasi CTPYKTypa KOMIIJIEKCHOTO JIMHEHHOT0 MpoCcTpaHCcTBa curHasoB C. [ToHsTHe
JMMHEWHOCTH ITPOCTPAHCTBA CUTHAJIOB.

I'eomeTpudeckas CTPYKTypa IIPOCTPaHCTBa CUTHAJOB. [TousaTus: HopMa curHasna, DHepPrus
curHana MeTprKa IpOCTpPaHCTBa CUTHAsIO0B, CKaIsgpHOe IpOoU3BeeHre CUraanoB. CBOMCTBa
CKaJIIPHOTO NIPOU3BeNeHUs CUTHAI0B .OpPTOrOHAIBHOCTh CUTHAJIOB.

O606mennsl psag Oypre. opMynsl pacueTa BeCOBHIX K03 GUIMeHTOB psiga Pypre 1o
CKaJIIpHOMY NIPOU3BefeHUI0 . [IoHATHe ClleKTpa CUTHAA.

Ompenenenue 6a3UCHBIX CUTHAJIOB. TPUrOHOMETPUYECKUH 6a3uc TapMOHMYECKUX CUTHAJIOB.
AMIITUTyla TapMOHUK HOPMHUPOBAHHOTO TPUTOHOMETPUYECKOT0 6a3uca

TecToBBIee CUTHABI U X MaTeMaTU4YeCKUe Mofenu: PyHKIUA XeBuUcaiaa, AenbTa-QyHKINUSI
Ivpaka, rapMOHUYECKUM CUTHAIKA ero IapaMeTpPhl, 9KCIIOHEHITMAIbHbIN CUTHAJI,
SKCIIOHEHIMAJIbHBIN CUTHAJI C KOMIIJIEKCHBIM TT0Ka3aTeeM U pOopMyJIbl Jujepa Ojis
MIpefCcTaBJIeHUSI TaPMOHMYECKUX CUTHAIOB KOMIIJIEKCHBIMY (Da3opaMu.

Mogens T- GUHUTHOTO HEIEPUOOUYECKOT0 CUTHATIA [IPY IIPeNeNIbHOM IIePexone OT
[IePUOJUAYECKOro curHana. [IoHATHEe CeKTpaIbHOU IIOTHOCTU MOLTHOCTU T-QpUHUTHOTO
CUTHAJIA.

[Tepuoguyeckuit curHan u GopMBl IPECTABIIEHUS €T0 CIIEKTPA B OPTOroHaIbHOM Oa3uce
TrapMOHUYECKUX CUTHAJIOB: KBagpaTypHas Gopma, aMmiuTygHo-ha3oBas Gpopma,
KOMITJTIeKCHast popMa. [ToHSITHE OTPHUIIATeIbHON YACTOTHl B TAPMOHUYECKOM CIIEKTPe

[Tpsimoe u o6paTHOe mpeobpa3oBanue Oypre U UX CBOMCTBA.

Omnpepnenenue KOPPEIAIMOHHON QYHKINYN TeTEPMUHUPOBAHHOTO CUTHATIA , KaK CKaJISPHOTO
pou3BefeHus . B3aumMHas KoppensuuoHHas QyHKLINS IBYX CUTHAJIOB. ABTOKOPPEAIMOHHAS
GbyHKIUA. [IIUTEIbHOCTh aBTOKOPPENSIINOHHON QYHKINY BellleCTBEHHOTO CUTHATIA.

Pacnpenenenne SHepruu B CIIEKTPe HEIIEPUOAUYECKOTr0 CUTHaNIa. JHEPTETUYECKHUY CIIEKTP U
caeKTpaJibHas IJI0THOCTh MOLIHOCTU. J(PPeKTUBHAS IIMPUHA CIEKTpa.

Css3p AK® curnana R() ¢ ero sHepretudeckum criektpoM W(). lllupuHa crekTpa u
IIuTenbHOCTh AKD.

CpeqmHsis SHePTus MepuoOauYecKOro CUrHaaa. PaBeHCTBO [TapceBast [l BeIeCTBEeHHBIX
CHATHAJIOB.

®opMyIibl CBEPTKY ABYX CUTHAJIOB BO BDEMEHHOM U YaCTOTHOM 00J1acTH .

KomIinekcHoe mmpefcTaBiIeHle BEllleCTBEHHOr0 CUTrHasa. [IoHATHe aHaTUTUYeCKOr0 CUTrHama.
CneKTpaanaﬂ IIJIOTHOCTh aHAJIMTHYECKOI'0 CUT'HaJIa. HpeJICTaBHeHI/Ie BEIIEeCTBEHHOI'O
CHUTHaJlla C UCIIOJIb30BaHUEM aHAJIMTUYECKOTI'O CUTHaJla

[Tpeobpas3oBanue ['unbbepra. Orubarmas u ¢asa curiana. CundasHas I(t) u KBOpaTypHas
Q(t) KOMIOHEHTHL CUTHAIA.

AHanoroBo-11uppoBoe mpeodpa30oBaHue U UMNIYIIbCHO-KOmoBas Moxynsauus (MKM)

AHanoropo-1u¢ppoBoe npeobpa3oBaHue U CUTHAJ C aMIIIUTYTHO-UMIYIbCHOUMOOYIAINEN
(AUM)

AHarnoroo-1u¢poBoe nmpeobpa3oBaHue U MHUPOTHO-UMITYIbCHas Monysanus (IIUM).

O6006mennbl psag Oypre 1o cucteMe 0a3uCHBIX (OPTOroHaNbHBIX) QyHKIMM KoTembHUKOBA.
‘Teopema KoTelbHUKOBA.

HpI/IHU;I/IHBI OUCKPETU3alliy 110 BpEMEHHN ¥ KBAHTOBAHHUIO II0 YPOBHIO.

D | O [ & [ O

CTpyKTypHas cxeMa 1upoBoi 06paboTKu cUrHanoB. XapaKTep CUTHAJIOB Ha BHIXOJE
37IEMEHTOB CTPYKTYPHOU CXEMHI. .
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Anroput™m BI1® ¢ mpopexXuBaHKEM 10 BpeMeHH: 000CHOBaHKME BO3MOXKHOCTH COKPAIIEHUS

7  |ducra MaTeMaTHYeCKUx omnepanuii npu pacdere [OI1® npu pa3dueHUU OTCYETOB HA YET U
HeYeT, MaTeMaTH4ecKoe 000CHOBaHUE anropruTMa, 0a3oBast omepalus «6abouka».
[TopsimOK MOCTPOEHUS CIEKTPa AUCKPETHOTO CUTHAJA, 10 U3BECTHOMY (GUHUTHOMY CIIEKTPY

7  |aHaAJIOTOBOTO CHUTHAalla, TOOBEPrHYTOTO OUCKpeTU3auuu ¢ uatepsanom tll . [IpuurHa sSBNeHUs
HaJIOXKEeHUS CIEKTPOB (3maki3unra). [looca NponycKaHusl aHTASIal3MHTOBOTO DUITBTPA.

8 HeTekTrpoBaHue orubatomiest AM curHasa C UCIOIb30BaHUEM aMIUITUTYOHOT'O eTEKTOopa.

8 CTpyKTypHas cxeMa KBagpaTypHOTO IeMOAYJIITOpa KOMIIEKCHON OTu0aloIex.

10 |BUTpeuT M 4YaCTOTHHEIU pecypce

10 MCH B cucteMax CBS3u C IX(PPOBOK MOOYISINEH, TTTa3K0Bas AUarpaMma, CIioCoOs!
ycTpaHeHus1 MCH.

10 OTHOIIIeHNE CUTHAJI ToMeXa I10 MOIIHOCTH . DHeprus OuTa U CIeKTpasibHas MI0OTHOCTD

MOIITHOCTH affUTHUBHOM IIOMEXH

ITo Bompocy 2, komnerennuu OK-7,0I1K-6,I1K-17

5

Hpeo6pa30BaHHe FI/IJ'Ib6epTa 01 Y3KOIIOJIOCHOTO KBA3UT'dAPMOHHUYECKOI'0 CUT'Halla

CHeKTpaHLHaﬂ IIJIOTHOCTh aHAJIMTHYECKOI'0 CUT'Halla. HpeJICTaBJ'IeHI/Ie BEIIeCTBEHHOI'O
CUTHalla C UCIIOJIb30BaHUEM aHAJIMTUYECKOI'O CUT'HaJlla.

AHanoroBo-11uppoBoe mpeoOpa3oBaHue U BPeEMSI-UMIYIbCHas Momynsiuus (BUM).

OOBACHUTH HEOOXOOUMOCTD TPUMEHEHUS IIepel AUCKPEeTHU3alluel aHTU3Iai3UHTOBOT'0
dbunspTpa

D O |O] O

[TosSICHUTE TTOHSITUS aHAJIOTOBBIM CUTHAJ , QUCKPETHBIA CUTHAN , IIM(PPOBOM CUTHAT.

OddekTr OrpaHUYeHUs IOIOCH 4acToT ((GOpMUPOBaHUS CIEKTpa ). fABlIeHue
MeXKCUMBOJIbHOM MHTep(depeHINY IPU OTPaHUYEeHNN CIIeKTPAIbHOU IOIOCH IS
obecrieyeHH YaCTOTHOTO pecypca. Curtan HalikBucra . [m1a3koBas guarpamma.

Anroput™m OBII® ¢ mpopexXuBaHUEM II0 YaCTOTe: 000CHOBaHKME BO3MOXKHOCTH COKPAIIEHUS
YKClla MaTeMATAYECKUX onepalui rnpu pacuete [II1® npu pa3dueHUU 0TCYETOB Ha IIEPBYIO U
BTOPYIO TIOJIOBUHEI, MaTeMaTHYecKoe 000CHOBaHME alropuTMa, 6a30Basi ornepanus
«babouka».

®opmyna guckpeTtHoro npeobpa3oanusi Pypse. CBoiicTBa [II10.

CrekTpa/ibHbIE XapaKTePUCTUKN OOHOTOHAJIBHO-MOAYIMPOBaHHEIX UM u OM cursarnos.
dyuruuu beccens nepBoro poaa, CleKTpPhl OGHOTOHAIBHO MOAYIXPOBaHHEIX UM u OM
CUTHAJIOB IIPU MasbIX ¥ O0JBIINX HHAeKCcax Mopysaiuu. [llupuna cnektpa YM u OM
CUTHAJIOB.

AHanoroBsasl aMIIJIUTyAHAS MOAYJIALMSA TapMOHUYECKOY Hecyllel. MaTeMaTuueckasi MOAesb
AM cursana npu rapMOHNYECKOM MOOYNIUPYyoIleM curtane. CIekTp CurHana ¢
ogHOTOHANbHOU AM. ITopsAoOK onpeneneHrs YaCTOTE MO ISIUY U KoadduiineHTa rimyOuHb
AM 10 CieKTpa/JbHOU JuarpaMMme.

banancuas AM . [logaBieHue HeCYIero CUrHasa.

MaTteMmaTryecKas MOIesb Cursana ¢ YM TP TapPMOHWYECKOM MOOYIINPYIOIIEM CUTHAJIe

OpnomonocHast AM . I[TomaBimeHue 60KOBOM IOIOCH (PHUIBTPOBEIM CIIOCOOOM.

co |Co|Co|oo

OpnomonocHass AM . CTpyKTypHasi cxeMa KBafipaTypHOro Monyisitopa. [logaBnenue 60KOBOM
II0JIOCH KBAAPaTyPHBIM CII0CO60M

o

[TpuHUXIIE MOOYISALMY CUTHANOB. Hecyunii curaan 1 “HGOPMAaIllMOHHbIM CUTHAIL.
CTpyKTypHas cxeMa Ipolecca KBagpaTypHOU MOOYJIALUN

CTpyKTypHas cxeMa KBagpaTypHOTO IeMOAYJIITOpa KOMIIEKCHON OTu0aloIex.

YrnoBasi aHanmoroBasi Mogynsaiusa 1 ee Bunel - ®M u UM. Tlonnas ¢asa curHana u
MTHOBEHHAs YaCTOTa U CBA3b MeXAY HUMHU. [IoHATHSA: HeBUalusa das3bl, JeBAalis YaCTOTHI,
HMHJEKC YaCTOTHOM MOAYIALNY, UHOEKC Pa3oBoi Momynsauuu. Otnuuus UM ot OM.

Y3KOIIOJIOCHEIE CUTHANEL. Momenb Y3KOIIOJIOCHOI'O CUTHaJIa B BUI€ MOOYJIMPOBAHHOI'O

curHana. KommnekcHas orubaroinas Y3KOIIOJIOCHOT'O CUTHAJIaA.
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JHepreTUYeCcKue COOTHOIIEeHU Ipu AM. cpeflHsas MOIIHOCTS 3a nepuofd BY currana.
CpepHss MOIIHOCTD Bcero AM curHamna. [ITMKoBas MOIITHOCTb.

MHoromno3unuorHasa yacToTHag Moaynsauus M-FSK. BpeMeHHast quarpamMMa, ClieKTpaabHas
guarpaMMa ¥ LIMpUHA CIeKTpa, CUTHaJIbHOE CO3Be3[ue IPU OTCYTCTBUU U HaJIMYUU IIOMEX B
KaHaJe nepegauyu. OTHOILIEHNE SHEPTUU OUTA K CIIEKTPAIbHOM MJIOTHOCTH MOIITHOCTH,
IIOMEX0yCTOMYUBOCTh JaHHOI'0 BUa MOAYJISALIUM.

OtrocutenbHas (muddepenimanpias) O®MH2 . [TorsTre 06paTHOM PAabOTH (Ha30BOT0
OeMOIyJaTopa

Curnansl ¢ hazoBort Manunynsaiueir ®Mu2 (BPSK). Cxema ¢popMUpoBaHUs TaKOr'0 CUTHANA.
BpeMenHas guarpaMMa, ClieKTpajibHas AuarpaMma ¥ LIMpHHA CIIeKTpa, CUTHAJIbHOe
CO3Be3[ue IpPY OTCYTCTBUM M HaJIMUMU [IOMEX B KaHasle nepegadu. [IoMexoyCcTONYuBOCTD
OMH2.

LIudpoBeie BUgbl MOAyauu. CUTHAE C JUCKPETHOM aMITUTYOHOU Mopynsnued (AMH):
OOK, ASK.

Lindbpossie Buas Monymsanuu. CUTHaIB C IUCKPETHON aMIIIUTYyIHOM Moaysanuel (AMH):
OOK, ASK. MHoronosunuosHasa aMInuTygHas Mogynsauus M-ASK. BpemeHHas guarpaMma,
CIIeKTpasbHas fuarpaMMa U IIMPUHA CIeKTpa, CUTHaIbHOE CO3BE3[Ue IIPU OTCYTCTBUU U
HaJIMYUY ITIOMeX B KaHase nepefayu. OTHOIIEeHNe 3HePruy 6UTa K CIIeKTPasIbHOM MIJIOTHOCTH
MOIITHOCTH, TIOMEX0YCTOWYUBOCTE AAHHOTO BUia MOAYISALMN.

YacToTHas MaHuUIynausa 6e3 pa3psiBa ¢assl (CPFSK). Cxema ¢popMupoBanus Takoro YMH
CUTHAaJa C IpuMeHeHUeM rayccosa ¢unbtpa (GFSK) BpemeHHas guarpaMMa, CieKTpaabHas
ouarpaMMa ¥ IIMpPUHA CIEKTpa, CUTHAJIbHOE CO3Be3[ue IPU OTCYTCTBUU U HaJIM4YUU IIOMEX B
KaHasle Iepefjadu.

YacToTHas MaHUNyIAIuA C MUHUMAJIbHBIM 9YaCTOTHEIM COBUI'OM. OpTOl"OHaJ'IbHOCTb CUT'HAJIOB
UM= (MSK).

YactoTtHas manunynginusa YMH (FSK) u ee nogunbl. YacToTHAsI MaHUIYISAKUS C pa3pbIBOM
da3zwl. Cxema dhopMupoBaHust Takoro YMH curHasna. BpemeHHas muarpaMma, CleKTpasbHas
ouarpaMMa ¥ MIUPHHA CIIEKTpa.

ITo Bompocy 3, komnerennuu OK-7,0I1K-6,I1K-17

3amnucaTh 3aKOH N3MEHEeHUST MTHOBEHHOM YaCTOTHI B MOOYJIMPOBAHHOM CHUTHAJIE

3 s(t)=Ucos{wot+0.5t2}

3 M300pa3uTh B YeTHIPEX IOCIEN0BaTEIbHEIX TaKTaxX CUrHab Tpu KAM16 , Korga nmepemaioTcs
4,6,11 u 14 Touku co3Be3aus.

3 M300pa3uTh B YeTHIpeX IIOCIEeN0BaTeIbHEIX TaKTax CUrHaisl npu ®M4 , korga nepegamTcs 2,
4, 3 ul ToYkKHu co3BE3MUsl.

3 M306pa3uTh B YeTHIPEX IIOCIEN0BaTEIbHEIX TaKTaX CUTHAIK Ipu ®M4 , Korfa nepegamTcs 4,
1,2 u 3 ToukM co3BE3OUA.

3 M300pa3uTh CIEKTP CUTHAJA C HU(POBOM aMIITUTYIHON MOTYJISIIUEN , €CIIM Hecylas paBHa
250 kI'11, a 6UTOBAsT CKOPOCTH Iepenayuu coctaBisgeT Br=30kbur/c.

3 KauectBernno noctpoutb AYC u ®YC OIIBU He 3apepKaHHOTO 10 BDEMEHHU C
IJIUTENbHOCTBIO t=20MKC.

3 KauectBenno noctpouts AYC IIIITIBU co CKBaXKHOCTHIO paBHOU q=3.7.

3 KauecTtBeHHO mocTpouTh rnaBHOe 3HaueHue ®YC IITITIBU , 3apmepxkanHou Ha t3=0.25tu npu
CKBaxHOCTU (=4

3 KauecTBeHHO OCTPOUTH Irpaduk riaBHoro 3Havenuss ®YC B guanasone -1800 ..+1800 ans
OIIBH , 3agepxkanHoro Ha t3=0.25tu

3 HaiiTu 3HaueHue IOBOPAYHUBAIOIIET0 MHOXKHUTEIIS HIT® W869 . ITocTpouts guarpammy
[I0BOPaYMBaOLIAX MHOXUTEJEH.

3  |OnpenenuTh NOCTOSHHYIO COCTaBILIOLIYIO B CUTHAJIE , €CJIM aMIUTUTyAa COCTaBisieT b MB.
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OmpenenuTh 4aCTOTy MOAYIAIUY U KOIDODUIIMEHT aMIUTUTYTHON MOMIYJISIIUHU 10 CIIEKTPY
opgHOTOHAJbHOr0 AM curnana, ecnu fu=10550 xI't Ue=25 MB ; fu6=10050 x['tyf Un6=5MB;
f86=11050 xI['11 Us6=5MB

[TossCHUTEL MPUHIUII KOOUPOBaHUS 110 ['peto Ha mpuMepe co3e3nus KAMI16.

PaccunTaTh MaKCUMalbHOE 3HAUYEHKE TPEThero jienecTka crekTpa OIIBU B merubennax.

3anucaTs Gpopmyny pacueta AK® muckpetHoro curtana s={111-1-11 -1} u paccuurtath
1Mo Hel 3HauYeHue AK® mis 3agepxkke n=6

[Toctpouts rpadpuyecku AK® curtama x={-11-1-1111}

Havitu 3HaueHne moBopauuBalomiero MuEoxuTens JITOW8137

o ||| B~ [WW

Haiitu meBuanuio 4acToTel B UM curHaie eciu HadaiabHas pa3a U3MEHSETCS 110 3aKOHY
(t)=0.8sin(2200t)

OmnpenmenuTh YaCTOTy MOOY/ISIUY ¥ KOIPDHUIIMEHT aMIUTUTYTHON MOOYJISIIUHU 10 CIIEKTPY
ogHoTOoHAsbHOro AM curnana, ecnu fu=10050 k't Un=20 MB ; f86=10175 k't Us6=8MB;
fu6=9925 k't Un6=8MB.

ITo cxeme CHUHXPOHHOT'O AE€TEKTOPA 3aIlluCaTh CUTHAJI Ha BEIXOO€E , €CJIK Ha BXOOe AM curHan

ITo cxeme CHHXPOHHOTO OETEKTOpPa 3allMCaThb CUTHAJl HAd BBIXOH€E , €CJIM Ha BXOOe BM cursai.

3amucaTh BEIPaXKeHue IJIsT BHIXOMHOT'O0 CUTHAJIA Ha BHXOofe 6alaHCHOTO MOTYJISTOpa s
3aflaHHOT0 Mopaynupymiero curdana sm(t)=0.8sin(2200t) , ecnu 9acToTa HECYIIEeTro CUTHaNa
waO.

M306pa3uTh B YeTHIPEX IOCIEN0BATEIbHEIX TaKTax CUrHaiel mpu KAM4 , Korfa nepemanTcs
4, 2,1 u 3 TOUKM CO3BE3OUS

M300pa3uTh B YeTHIPEX IIOCIEN0BaTEIbHEIX TaKTaxX CUTHAIH 1pu ®M4 , Korfa rnepegamTcs 2,
4,3 nl Touku co3BE3OUA

M300pa3uTh B YeTHIPEX IOCIEN0BaTEeIbHEIX TaKTaX CUTHAJE Ipu ®M4 , Korga nepegamTcs 3,
4,2 1 1 TOUKHU CO3BE3MUA

PaccuutaTh orubatomyio u ¢ha3y 110 KBagpaTypHbIM KOMIIOHeHTaM curHaina I(t)=4tg(/6) ;
Q(t)=4cos(/4)

10

CkopocTb niepenauu 6ut Br= 125kbatit/c. Hecymas YMH curtnana 47- MI'. OnpenenuTsb
rpaHUYHBIE YaCTOTH IIOJI0CH, 3aHUMaeMoi YM curHaaoM ¢ MUHAMAJIbHBIM YaCTOTHHIM
CIBUTOM.

10

OHeprus rapMOHNYECKOTro curHasna paBHa E=1]Ix. [InutenbHOCTh paBHa T=0.5Mc. YacToTa
w=1000 pap./c . OnpenenuTs aMIIUTYAy CUTHaA.

[IpencraBneHHbl [lepedueHb TeOpeTUYECKUX BOMIPOCOB (3agaHull) SBISETCS OCHOBOU

[JId TeHEePUPOBaHUA 3K3aMEeHallMOHHBIX OunIeToB.

ATtTecTtanmus Ne2

B sk3aMeHaIlMOHHOM OuJieTe HMPUCYTCTBYeT 3 BOIpPOCa TEOPETUYECKOU Hu

IIPaKTU4YeCKOY HallpaBJIeHHOCTU. TeopeTuyeCcKre BOIPOCH ITO3BOJISIOT OL[EHUTh YPOBEHD
3HAHUU U YaCTUYHO - YMEeHHUU, IPaKTUYECKUe - YPOBEHL YMEHUU U BlIafeHUs
KOMIIETEHIUEN.

[IpuMepHBIN IepedyeHb 3aJaHUil (BOIPOCOB), BEIHOCHMEBIX Ha NMPOMEXYTOUYHYIO

dTTeCTalluI0, PA3PEIIeHHBIX y‘{eﬁHBIX N HarJIAdOHBIX HOCOﬁI/IfI, CpeacCcTB MaTepHuaJIbHO-
TeXHUYECKOT0 00eCIeueHuss U TUTIOBLIE IIPaKTH4YECKHUE 3aJaHusA (38,[[8.‘-11/1).

ITo Bompocy 1, komnerennuu OK-7,0I1K-6,I1K-17

KomMmnnekcHast 4acTOTHAs XapaKTePUCTHUKA TMHEWHON cucTeMbl. dusnyeckuii cMmbicit AYX u

11
@YX,
11 |TIpeo6pa3oBaHue 4acTOTh. [I0HSATHE 3ePKaIbHON YaCTOTH IPY FeTePOAUHUPOBaHUYT
11 CnekTp curHasa IIpu HeJIMHeNHOM IpeoOpa3oBaHuu. BurapMoHUYeCcKoe BO3IEeNCTBIE Ha

HeJIUHEeUHLIN 971eMeHT. [ToHATre KOMOUHAIIMOHHOM YaCTOTEL.
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Iana mucnepcus HOpMaslbHO PacIpee/IeHHOr0 CTy4aliHOTo CUTrHana . KakuM MoxeT OBITh

12 €ro MUHKMAaJIbHOE HallpsXKeHue.

12 |KoppensanuonHas QyHKIMS CIy4alHOTO Y3KOIIOJIOCHOTO IIpoliecca

12 MaTteMaTr4ecKas MOAeIb Y3KOIMOJIOCHOTO CIy4alHOT0 CUTHaJla B BUAE KOMIIJIEKCHOTO
KoJie0aHus.

12 MaTteMaTr4eckass MOOelb Y3KOIMOIOCHOT0 CIy4alHOTO CUTHAaNa B BUOE MOAYIAPOBAaHHOTO
KoJie0aHus.

12 Henuneiinsle mpeoOpa30BaHMUs CUTHAJIOB IEMSIX U CUCTeMaX. ATIITPOKCUMAIUS BOJIbT-
aMIIepPHBbIX XapaKTEPUCTHUK: MTONIMHOMHUAIbHAs (CTeeHHas).

12 OmnpepenuTte MOITHOCTD aprogudeckoro CII (B B2) mo aHanuTH4YeCKOMY BhIpaXkKeHHUI0 W(X)
HopmanbsHOro CIT.

12 OmnpepenuTte MOCTOSHHYIO COCTaBIAIOIIYI0 aprogudeckoro CII (B BonbTax) mo
aHAIUTHYECKOMY BhIpaxkKeHu0 w(x) HopMmarnbHoro CII.

12 Omnpepenute cpegHekBagpaTudHoe 0TKIOHeHUe CII (B BonmbTax) 10 aHaIUTUYE€CKOMY
BRIpaXXKeHu10 W(x) HopMmainbHoro CII.

12 Omnpepenute 3¢gpheKTUBHOE 3HAUEHUE HATPSAKEHUS (8 B) CII c sHepreTH4YeCKUM CIIEKTPOM
GO = 10 MB2/T'y Ha BeIXOZE punbTpa ¢ 3aganHoun AUX.

12 OmnpenenuTh MaTeMaTH4eCcKoe oxupganue u gucnepcuio ABI'T, GyHKINS MIOTHOCTD
BEPOSITHOCTU KOTOPOT0 3aflaHa IrpauKoM.

13 |M30BITOYHOCTE U ITPOU3BOAUTENTLHOCTD JBOMYHOI'O UCTOYHHKA.

13 I/IH(l)OpMa].[UI/IOHHBIe XapaKTePUCTUKYN OUCKPETHHIX KaHanoB. [IBOMYHBIN HCTOYHUK
coobureHuit. U30RITOYHOCTh ¥ TPOM3BOAUTEIFHOCTD TUCKPETHOTO UCTOYHUKA.

13 Mopenu u KnaccuduKaimsa KaHaloB TeJJeKOMMYHUKalKi. KaHalbl CBSI3U C IIOMeXaMHu.
BeposiTHOCTHBEIE XapaKTEPHUCTUKN CUMMETPHUYHOT0 KaHasla 6e3 maMsTH.

14 HuddepeHrranbHas SHTPONUSA. DHTPONNUS PaBHOMEPHOT0 pacnpeneneHus. OHTponusa
rayCCcoBCKOTO 6eJIoro IyMa.IMCUITOH-9HTPOIHS He3aBUCUMBIX COOOIIEeHHH.

14 Onpenenerume Konu4iecTBa HHPopMaimu 1o [lleHHOHY. DHTPONUS UCTOUYHUKA CITy9alHBIX
COOOIIIeHUH.

14 |Teopema llleHHOHa Oy Iepefayy JUCKPETHBIX CUTHAJIOB 10 KaHaly C LIyMOM.

15 [9ddekTuBHOE KOmUpoBaHUe UCTOYHUKA. Kog XahdmeHa.

15 9bdekTBHOE KOIMPOBaHKe UCTOYHUKA. ClI0BapHOEe KOOUpOoBaHUe. ANTOpuTM JleMmens-
3uBa.

16 Ompepnenute paccTosiHue (1o XaMMUHTY) MeXay KomoBeiMu KoMmOuHanusmu 10001010 u
01001100

18 |[[eomeTpuyeckas TPAKTOBKA IIPHEMa MUCKPETHRIX COOOIEHUH.

18 OmnpepnenuTte AIUTENbHOCTh peakiuu CP (B MC) Ha «CBOM» CUTHAJI 110 UMITYJIbCHOU
XapaKTepuCTUKe QUIbTpa.

18 OTHolIeHNE TTPaBAONON00us AJIsT UCKPETHHIX coobieHnii. OTHOIIEHNE TIPaBAONOA00us ABYX
runotes. [IpaBuio MakcuMyMa IIpaBaoIono0us.

18 |[TocTaHOBKa 3aJau¥ CUHTE3a ONTHMAJIbHOTO TPHMEMHUKA AUCKPETHHIX COOOIIEHUH.

18 |CornacoBanubi punbTp. AUX u @YX cormacoBaHHOTO GUIbTPA.

18 |YcnoBHEBIM pUCK , KpUTEPUN MUHUMYMa CpefHero pucka (kputepuu baiieca).

19 OnTuManbHBIY IPUEM CUTHAJIOB Ha oHe nomex. OTHOIIEHKe CUTHAJI /IIyM Ha BXOfe U
BHIXOfIe ONITUMAJIbHOTO (pUIbTPa. BHIUIPHII QuIbTPa.

20 |OByxkaHanbHasg cucteMa MIMO. Anroput™m AaMoyTu.

20 ([IpyHIUII BpeMEHHOT0 yIJIOTHEHUS KaHasla.

ITo Bompocy 2, komnerennuu OK-7,0I1K-6,I1K-17

10

CHeKTpaJ’IBHaﬂ 3(1)(1)eKTI/IBHOCTI> CHUCTEMEHI IIepegaun

10

dHepretryeckas 3QpGeKTUBHOCTh CUCTEMEI IePedayHy.
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HMnynbcHas xapaKTepuCTUKa JTMHEMHOU CUCTeMBl. CBepTKa CUTHAjla ¥ UMIYJIbCHOU

1 XapaKTePUCTUKM.

11 OcobeHHOCTH TPe0Opa30BaHUsT CUTHAJIOB B TapaMEeTPUYECKUX IETSIX U CUCTEMAX.
[TapameTpuyeckoe mpeodpa3oBaHre YaCTOTHI.
[TpeobGpa3oBaHre XapaKTEPUCTUK CITy4allHOTO CUTHAasa B TUHEWHHIX Iensax. CIekTp

11 |MOLIHOCTH CTy4alHOT0 CUTHAasIa Ha BBIXO[e NTUHENHOW CUCTEMEBI. [[MCIepCcus CIy4aiHoro
CUTHaJla Ha BBIXOZEe JIMHEHHON CACTEMEI.

12 Benriii mym. CriekTpaibHas IJIOTHOCTh MOIITHOCTH U KOppemsiuonHas GyHkuus 6emoro u
Hebenoro myma.

12 |MuTepBan koppensanuu .Onpenenenne 3QpGheKTUBHON MUPUHEL CIIEKTPa CITy4aHOT0 CUTHAA.

12 |KoppensanuonHas GyHKIUSA CTAllMOHAPHOTO 3PrOAXYECKOT0 CIIy4alHOT'0 CUTHAaa.

12 MaTemamuquKaa MOJIe/Ib CIIy4alHOTO Y3KOIIOJIOCHOTO CUTHAJIa B BAe KBaApaTyPHBIX
KonebaHuu

12 OCHOBHI CIIEKTPaIbHO-KOPPESILUMOHHON TEOPUM CITy4alHbIX CUTHANIOB. TeopeMa BuHepa-
XUHYMHA.

12 [ToHsATHE KOPPENALNY CITydalHOT0 curHasna . Onpepenenue, GOpMyJibl pacueTa, PU3NIeCKu
CMBICII.

12 Hpeo6pa303a1me T'unbOepTa A7 CONPSKEHHBIX CUTHAIOB 0011ero Buga. CUrHari,
COTIPSIZKEHHBIN 110 ['unbpbepTy.

12 chemileHHe 10 aHCaMOJII0 peanu3anuii. YcpemHeHre 0 BpEMEeHU. JProfgudecKue
Clly4alHble CUTHAJIHI .

14 |Teopewma lllerHoHa 00 3 PEKTUBHOM CTaTUCTUUYECKOM KOOUPOBAHUY UCTOYHUKA.
OyHKIMY MIJIOTHOCTH BEPOSITHOCTU IIPU IIpHUEMe HYJIS U eJUHHULILI TPeCTaBlIeHb Ha

14 |rpadukax. OnpenenuTs BEpOSTHOCTD IpUeMa eIUHUIIE! [IPU NTepefade HyJsl, eCIU I0por
pettenus 0,8.

14 [3HTpomMSA OUCKPETHOI'O HCTOYHMKA U €€ CBOMCTBA.

15 |3aapxuBHpoBaTh ¢aiil JaHHLIX UCIOIb3ysd anroputMm LZW 100111101110011111101111111

15 VICTOYHUK BHIIAET MSATH co00meHuu ¢ BepositTHocTsaMu pl=0,3 p2=0,35 p3=0,15 p4=0,12
p5=0,08. 3akomupoBaTh COOOILIEHNS NCTOUHNKA, UCIIONB3Ys Kof XadpdmaHa .

15 [9dbdekTuBHOE KOmupoBaHue ucTouHrKa. Kog [llenHoHa-®aHo.

16 O6pagytomas MaTpuiia koma (7,3): 1101100 Haiimute KomoBoe CIOBO [T COOBIIEHUs 6.
Asnsgetcsa mu Kon npedukcHeiM? 0111010 1110001

16 |Ompepnenute Bec komoBoi komOunanuu 0001001011,

16 |TIpuHLIXI TOMEXOYCTOMYMBOT0 KOIUpOBaHue KaHasa. [IpedukcHell Kof. BnoyHed Ko .
[TpoBepoyHasi MaTpHUlla TMHEUHOTO CUCTEMATUYECKOr0 OJI0YHOTO Kofa XaMMUHTa UMEET BUJ

16 (1000111 0100110 0010101 0001011 OmpenmenuTe KOMOBOE CIIOBO [JIst cOOOIeHus 14.
YKaxuTe npeduKc ¥ TPOBEPOUHEIE PAa3PSABl KOJOBOTO CJIOBA.
Ha Bxop Komepa BuTepOu ¢ KOmOBHIM OorpaHuYeHueM 3 ¥ 00pa3yIoUMy ITOIMHOMaMu

17 |14+x+x2 u 14+X2 u CKOPOCTHIO KOOUPOBaHUA IOCTyIaeT nociaenosaTensHocTs 0101110010.
M300pa3uTh TpeNnuc-guarpaMmMy COCTOSTHUYM Koflepa Ha [eCSITH TaKTax.

18 Ka‘-IeCTBeHHOUI/I306pa3I/ITI: AYX cormacoBanHoro ¢unbTpa ans OIIBU gnutenbHOCTHI0 0.5MKC
¥ aMIUTUTypou 7MB.

18 OmnpepenuTte AIUTEIBHOCTD MIPSIMOYTOIBHOTO BUAeOUMITyIbCa 10 AYX CcOriacoOBaHHOTO C HUM
dbunbTpa.

18 OnTrMasnbHBIM KOTEePEHTHBIN KOPPEIALUOHHBIN IPHEMHUK HEIIPEePLIBHOTO CUTHAa:
anropuT™ paboThl, CTPYKTYpPHas cxeMa.

18 |CornmacoBaHHBIY pUNbTP. MMIyIbCHas XapaKTepPUCTHKA COrJIaCOBAaHHOTO (pUIbTpa.

19 3amnucaTh BeIpaXKeHue Oy MOTeHIIMaTbHOM TOMEX0YCTOMYMBOCTH OCHOBHABIX BUIOB IU(POBOK

Mopynsanuu AM (mpu SO(t)=0) ,4YM,0dM,00M.
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Omnpepenute IOMeX0yCTOMYUBOCTh KOTepeHTHOro npuemMa O®M curHanos npu ux sHepruu E

19" |2 20 (MB2c) 1 NO = 20 (MB2/T).

19 OmnpepenuTe MOMeX0yCTOMYUBOCTh KOTEPEHTHOTr0 IipreMa ®M CUTHaJIOB Ipu uX 3Hepruu E =
60 (MB2c) u NO = 10 (MB2/T'm).

19 OnpepenuTte IOMEX0yCTOMYUBOCTb KOTEPEHTHOr 0 IipreMa UM cursanos npu ux sHepruu E =
625 (MB2c) 1 NO = 200 (MB2/T'm1).
OmpenenuTh OTHOIIEHKE CUTHAJ/TIOMeXa B felinbernax o sKpaHy ocuuiiorpada , ecnu

19 |mepekmniodaTenb BONbLT/OeNeHNe HaX0OUTCS B rmoymoxenuu 0.2MB u Bxop ociummorpada
3aKPHIT KOHOEHCAaTOPOM.

19 CraTUCTHUYECKHE KPUTEPUM ONTAMAJIbHOTO IpueMa. Kputepuii MaKkCuMyMa OTHOIIEHUS
IIpaBaOIIOno0us.
®unbTp cormacoaH ¢ curianom -1,-1,-1,1,-1 npu pmurensHocTy Takta T . U300pa3uth

19 |[uMIynbCHYIO XapaKTEPHUCTHUKY COTJIaCOBAHHOTO (GUIbTPa. PaccuuTaTh BEIXOOHOM CUTHAI
¢unbTpa Ipu OTCYTCTBUHU ITIOMEXHU.

20 ([IpyHIUI KOAOBOTrO yIJIOTHEHUS KaHasa.

20 ([TpuHIUI HEKOTEPEHTHOTO IpreMa CUrHanoB. KBagpaTypHBIA HeMOAYIISTOP.

ITo Bompocy 3, komnerennuu OK-7,0I1K-6,I1K-17

10 |CurmanbHOe co3Be3gue KAM-16. [TorsaTtue o koge I'pes.
12 |BeposiITHOCTHEIE XapaKTEePUCTUKYU CIIy4YalHBIX CUTHAJIOB.

12 |ducnepcus ciny4dauHoro curHana. OnpegeneHue, GopMysl pacdeTa, GU3NIECKUAU CMBICII.
12 Knaccudukarus CJ'Iy‘{uafIHbIX CUTHAJIOB 10 BU/y 3aKOHA PACTIPENe/IeHHS. HopmanbHbI 3aKOH:
dbopmyna oguomepHou [1PB, rpaduk oguomepHou [IPB u ®PB. MiHTerpasn BeposTHOCTEH.

12 Onpemenute MOITHOCTH (B ]?2) CII c snepretuueckum crnekrpoM GO = 20 mB2/T'11 Ha BBIXOTIE
upeanbHoro [1O ¢ mupuHOU noJockH nponyckanusd 1 k.

12 [TnoTHOCTH pacnpeneneHnsl BEPOSTHOCT MIHOBEHHBIX 3HAUEHUY CITy4alHOT'0 CUTHAsa:
OJHOMEpHas, OByMepHas, MHOTOMepHasi.
CrekTpaibHas IJI0THOCTh MOIIHOCTH CIIy4alHOT'O CUTHAJa , 9HEpreTUUeCKuu CrieKTp. CBsA3b

12 |9HepreTU4ecKoro CrekTpa ¢ KOppensinuoHHON QPYHKIMENW CIy4alHOTO 9PTOOUYECKOr0
CUTHaJa.

12 |CtatucTuyeckue CBOMCTBa KBaApaTyPHLIX KOMIIOHEHT CIy4alHOT0 Y3KOIOJIOCHOTO CATHAJA.

12 OyHKIMSA pacupenesieHust BEPOATHOCTH MITHOBEHHBIX 3HAYEHUY CIIy4YalHOr'0 CUTHAsa:
OIHOMEpHas, IByMepHas, MHOTOMepHas.

17 IekogupoBaTh IOCIIEN0BATENbHOCTh HUOMUTOB Kofepa ButepOu MCIONb3yst TPEJIuC-
ouarpaMmy mekopepa Butep6u 11 01 01 00 01 10 01 11000011 01 01 11 00

18 MeTobI TOCTPOEHUS COTJIaCOBAHHBIX (DUIBTPOB (Ha mpuMepe GUIbTpa [AJI BULEOCUTHANA C
kKomoMm Bapkepa)

18 Omnpepenute 4yucio nepuoaoB BY 3anonHeHus: IpIMOYTOJIbHOTO pafguouMmynbca mo AYX
COTJIaCOBAHHOTO C HUM (PUIbTPA.

18 OnTuManbHBIM IPHEMHUK HEIPEPHIBHOTO CUTHAJIa Ha COTJIaCOBAHHALIX (QUIbTPaX: alTOPUTM
paboTHl, CTPYKTYpPHAs CXeMa.

18 OTHoIIeHHNE MPABOOION00uS Ot UCKPETHHIX coo0IeHui. OTHOIIeHNE TPaBIONon00us OBYX
runotes. [IpaBuio MakcuMyMa IIpaBaoIono0us.

18 |CuHTe3 onTUMaIbHOTO IPUEMHUKA TUCKPETHBIX COOOIIEHUH.

18 CuHTe3 ONTUMAaJIbHOTO IPHMEMHMKA Ha COTJIaCOBaHHBIX PpunbTpax. CTPYKTypa ONTHMaIbHOTO
IIpreMHUKa Ha COrJ1aCOBaHHAIX (QUIIbTPAX .
BribepuTe BepHble COOTHOIIEHUS SHEPTUN CUTHAJIOB E ¢ pa3sHBIMU BumaMu IUGPOBOM

19 [Momynsituu, obecreynBaoe OQUHAKOBYIO IOMEX0YCTOMYUBOCTE TP KOTEPEHTHOM
rpueMme.

19 OnTuManbHBEIM IPHEM CUTHAIOB Ha ¢oHe nomex MioeanbHBIM MPUEMHUK KOTeTbHUKOBA.

Kpurepnit uneanbHoro HabmogaTers.
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19

CraTtucTuuecKkue KpUTEPUH ONTHMAaIbHOTO MpueMa. Kputepuir HeiimaHa-ITupcoHa.

20

HpI/IHI.II/IH YaCTOTHOT'O YIIJIOTHEHUS KaHalla.

[TpencraBnenHul [lepedyeHb TeOPETUYECKUX BOMIPOCOB (3agaHull) SIBISETCS OCHOBOM
IJISI TeHePUPOBAHUS 9K3aMeHAllMOHHBIX OUIETOB.

4.3.Pa3BepHyThie KPUTEPHHU BbICTAB/IEHUS OLI€HKH

Tabnuia 5
Tun IToxka3aTean OEeHKH
BOIIpOCa 5 4 3 2
TeMa Pa3HOCTOPOHHE| TeMa TeMa OCBellleHa OTBETHI Ha BOIIPOC
IIpOaHaIM3UPOBaHa, | Pa3HOCTOPOHHE TTIOBEPXHOCTHO, ouneTa
OTBET IIOJIHBIH, PACKpHITA, OTBET | OTBET ITOJIHBIH, MIPAKTUYECKHU He
omuboK HeT, IIOJIHBIM, NOMYIIEeHO| AOMyIIeHo Oojee 2 | maHbI
IIPEeIJI0KEHE He Gonee 1 OmubOK,
Teopetu- 000CHOBaHHEIE OIInOKHY, 000CHOBAHHBIX
YeCcKue apryMeHTHI U IIPeJI0KEHb apryMeHTOB He
BOTIPOCHI IPUBENEHBI IPUMEPH]| 000CHOBaHHEBIE IIPEeIIoKEeHO
1,2,3 a3 pexTUBHOCTU apryMeHTHl U
AQHAJIOTUYHBIX IIPHUBEIeHEI
pelleHui [IPUMEPEL
3(pdexTUBHOCTHU
AQHAJIOTUYHHIX
peleHnu
3aylava pelneHa 0e3 |3amava pelreHa 0e3| 3ajjaya pellleHa ¢ | 3ajada He pelleHa
o1rnO0K, CTYOeHT oIIn00K, HO OJTHOM OIMOKOM, | MIu pelleHa C
[TpakTH- MOZKET IaTh BCe CTYHOEeHT He MOXKET | IIpH OTBETe Ha oByMs u 6omee
yeckue HeoOXoouMEIe TIOSICHUATDH XOQI BOIIPOC OIMOKa omnbKaMmy,
BOIIPOCHI IIOSICHEHUS K pelieHus u 3aMeyeHa u MOSICHEHHUS K XOTY
1,2,3 peleHuio, cuenaTh | COenaTh HCIIpaBeHa perieHus
BEIBOJIBI Heo0XomuMEIe CaMOCTOSITEJIbHO | HeIOCTATOUHEI
BEIBOJEI
OTBETHI JAHEI Ha BCE | OTBETHI JaHHl Ha OTBETH Ha OTBETH Ha
IomonHu- BOIIPOCHI, TOKA3aH | BCE BOIIPOCHI, OOTIOHUTEJIbHEIE | OMOJIHUTEILHEIe
TeJbHEIE TBOPYECKUH ITOAXOM | TBOPUECKUU BOIIPOCEI BOIIPOCHI
BOIIPOCHI TIOIXON, OIMOOYHE (2 1 IIPaKTUYECKHU
OTCYTCTBYET 6omnee onmobOK) OTCYTCTBYIOT
Yposens . . . HeIocTa-
BBICOKHH 0a30BHIT MUHUMAaJIbHBIH y
OCBOEHHS TOYHBIN

[I7151 TONTy4YeHus OLIEHKH «3aYTeHO» CTYOEHT HOJI2KEH M0Ka3aTh YPOBEHb OCBOEHUS
BCEX KOMIIETEHIINY, TPEIyCMOTPEHHBIX TPOTPaMMOM JaHHOU OUCLUIIJINHEL, HEe HUXE
MUHUMAJBHOTO. [71 IOIy4YeHus OLIEHKHN «OTIMYHO» CTYOEHT HOJI2KEH M0Ka3aTh BEHICOKUH
YPOBEHb OCBOEHUS BCEX KOMIIETEHIUM, TPEIYCMOTPEHHBIX IIPOrPaMMOK JaHHOU
OUCITUTIIMHEL, OIIEHKH «XOPOII0» - 6a30BHIN, OIIEHKU «yIOBJIETBOPUTEIILHO» -
MUHUMaJIbHBEIM. B Ccllydae pa3HOpPaHTOBBIX OLIEHOK OIIpefesieHUs YPOBHS OCBOEHHUS KaXKAou
13 KOMIIEeTEHIIUH, 00I11ast OlleHKa 3HAHWH 0 OUCIUIINIMHE NeTePMUHUPYETCS KakK:

- OTnMYHO, - eCNM OTBET Ha IIPaKTUYECKUYN BOIIPOC U O0JjIee MOJIOBUHEL BCEX OTBETOB
Ha BOIIPOCHI, BKJII0Yas JOIIOIHUTENbHEIE, OIIEHEHBI Ha «5», OCTa/IbHLEIE - Ha «4»

- Xopotio, - 6oJiee MOIOBUHBI OTBETOB OIIEHEHH Ha «4», OCTalbHbIE - Ha «5»; MO0 OTBET
Ha OOVH TEOPEeTHUYECKUU BOIIPOC OIleHEeH Ha «3», OCTalbHbIE - Ha «4» U «D5»

- YoBNeTBOPUTEINBHO, - €CJIU OBa U 60JIee OTBETOB Ha BOIIPOCH OujIeTa OIleHEHH Ha «3»,
¥ HY OMH M3 OTBETOB He ONpPeaeNeH KakK «2»
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. HGYJIOBHGTBOpI/ITeJIbHO, - €CJIXM OTBET Ha OOHH M3 BOIIPOCOB OLICHEH Ha «2»

4.4 KoMIJIEKT 9K3aMeHaIlHOHHbBIX OM/IETOB

KoMnneKkT 9K3aMeHalMOHHBIX OMJIETOB €3KeroflHO 0OHOBISETCS U HOPMUPYETCS
mepeq 9K3aMeHOM.

Pa3BepHyThle KPUTEPUY BLICTABIEHUS OIEHKM 3a 9K3aMeH CofiepKaTcs B Tabnuile 5.

5. MeToguueCcKHe MaTepHaJIbI, ONpe/ie/IsIoline IpoleIypbl OIleHHBAHUS 3HAHUH,
YMEHHH, HABLIKOB H/H/IH ONBITA TesATeIbHOCTH, XapaKTePHU3YIOIIHX ITaIlbI
dopMupoOBaHHS KOMIIETEHITHH

5.1.MeTognuyeckue MaTepHuasibl 51 TEKyIIero KOHTPOJIsA yCIeBaeMOCTH
Tekymuii KOHTPOJIb IIpegycMaTpUBaeT CHCTeEMaTHUYeCKoe OIleHUBaHHe Ipollecca
o0y4eHuUsi, ¢ y4eToM He0o0OXOOUMOCTU OOecledyeHHUS MNOCTUXKEHHUS 00ydaloIuMUCS

MJIaHUPYEMBIX PE3y/IbTaTOB OOyYEHHUS IO AUCHUIIIKNHE (YPOBHA CHOPMUPOBAHHOCTHU

3HAHUW, YMEHUW, HAaBEIKOB, KOMIIETEHIIN), @ TaKXKe CTEIIeH! TOTOBHOCTH 00yYalOIIUXCS K

npodeccuoHaNbHOU AesaTenbHOCTH. CUCTeMa TEKyIero KOHTPOJIS yCIeBaeMOCTH U

IIPOMEXYTOYHOU aTTeCTalluy CTy[IeHTOB IPeyCMaTpPUBaeT pPellleHre CIeAyIInX 3afady:

- OIleHKa KayeCTBa OCBOEHHUS CTyOeHTaMHU OCHOBHOU MPodeCcCruoHaIbHON
00pa30BaTeIbHOM TPOTPaMMBI;

- aTTecTalus CTYOEeHTOB Ha COOTBETCTBUE UX IEPCOHANIBHBIX JOCTHXKEHUMN ITO3TaTHBIM
TpeOOBaHUSIM COOTBETCTBYIOIIEN OCHOBHOM IIPOodeCCuoHaNbHOM 00pa30BaTeIbHOM
IIPOrPaMMBI;

- ToffepKaHue IIOCTOSTHHOM 00paTHOW CBSI3U U NMPUHSITHE ONTUMAJIbHBIX PEIleHu! B
yIIpaBlieHWH KauyeCcTBOM 00y4eHUs CTy[JeHTOB Ha YPOBHE IpelofaBaTens, Kaheapsl,
(haKynbTeTa U YHUBEPCUTETA.

B Havane y4eOHOT0 M3yYeHUS OUCIUIIIMHBL MPENofaBaTelb IPOBOJUT BXOMHOMU
KOHTPOJIb 3HAHUM CTYIeHTOB, TPHOOPETEHHLIX Ha MTPEAIIeCTBYIOINIEM 3Tare 00y4eHUsI.

3agaHusi, peaju3yeMble TOIbKO IIPH MIPOBEIeHHH TEeKYIIero KOHTPOJIs

CobecemoBaHHe - 3TO CPEICTBO KOHTPOJS, OPraHM30BaHHOE KaK CIlelualibHas
Oecefa mpemomaBaTesis CO CTYOEHTOM Ha TeMHI, CBSI3aHHBEIE C U3y4aeMOU OUCLUTIIMHON, U
paccyrMTaHHOE Ha BHIABIIEHUE 0o0beMa 3HAHWM CTyIeHTa IO OIpefelleHHOMY pa3feny,
TeMe, Ipo6eMe U T.I., COOTBETCTBYIOIINX OCBOEHUIO KOMIIETEHIIUM, TPEAYCMOTPEHHEBIX
paboyeiil MPorpaMMON OUCIIUTIINHEL.

[Tpob6nemaTuka, BEIHOCHMMas Ha cobecemoBaHue, OMpenenseTcs MpernogaBaTeyieM B
3alaHUSgX OIS CaMOCTOSITeNIbHOW paboTH CTymeHTa, a TakKXe Ha CEMUHAPCKUX U
NpaKTUYECKUX 3aHATUAX. B xome cobecemoBaHusl CTYOEHT [ONIXKEH YMeTb 00CYOUTH C
IpernomaBaTeieM COOTBETCTBYIOIIYI0 Npo0jieMaTHKy Ha ypOBHe [uajora ¥ MokKa3aTh
YCTaHOB JIEHHBIHM YPOBEHD BlageHUSI KOMIIETEHIIUSIMHU.

TecT - cucTteMa CTaHIAaPTU3UPOBAHHKIX 3aflaHUM, TO3BOJISAIOIIAS aBTOMATU3HUPOBATh
IIpollelypy U3MepeHus YPOBHS 3HAHUU U YMEHUU 00ydaloIerocs.

5.2.MeToau4eCKHe MaTepPHaIbI /IS IPOMEKYTOYHOH aTTeCTAallHH
dopMa IpPOMEKYTOYHOM aTTECTALMY 10 AUCIUIIIKHE - KypcoBas paboTa, 3K3aMeH
KypcoBas paboTa - TPOAYKT Hay4YHO-MCCIIEeN0BaTeIbCKOM PadOTH CTyeHTa UTx
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aCIMPaHTA, TOIyYaeMblid B pe3yIbTaTe PelleHus KOMIIJIeKCa 3afad, IPeaIosiaraimx

BBEITTOJTHEHKE pedepaTHBHEIX, PACYETHRIX U HCCIIeIOBATEILCKUX 3adaHuii. [103BoIsIeT

OLIEHUTh:

- YMeHUs 00y4aIoIIMXCsl OPUEHTHPOBATHCS B HHPOPMALIMOHHOM IIPOCTPAHCTBE U
CaMOCTOSITeILHO coOupaTh MaTepras, 00pabaTeiBaTh, aHAIM3UPOBATD €TI0, eIaTh
COOTBETCTBYIOIIHE BEIBOIHL;

- YPOBEHb CHOPMUPOBAHHOCTH HABHIKOB MTPAKTUYECKOT0 ¥ TBOPYECKOT'O MHIIITIEHMUS,
aHAIMTHYECKHUX, NCCIIeIOBATEILCKIX HABEIKOB.

OK3aMeHaTOpy IPefoCTaBIseTCS IPaBo 3agaBaTh 00y4YaloMXMCS OOTIOTHUTEIbHEIE
BOIIPOCH! B paMKaX IIPOrpaMMbl JUCLIUIIJIMHEL TEKYIET0 CEMeCTpa, a TakxkKe, IOMUMO
TeOpeTU4YeCKUX BOIIPOCOB, faBaTh 3aayy, KOTOPEIE U3Y4aIUCh Ha [IPAKTUYECKUX
3aHATULX.

OcHOBOU 1711 OIIpefesieHUs OLIeHKY CIIyKUT YPOBEHb YCBOEHUS CTyIeHTaMU
MaTepuana, IPegyCMOTPeHHOro paboyel MporpaMMoOi JACHUIIINHEL. 3HAHUS, YMEeHU4,
HaBBIKY U (KJIM) OIBIT OeSATEJIbHOCTH, XapaKTePU3YIOIIe 3Tanbl (POPMUPOBAHUS
KOMIIETEHIIMY ¥ 00y4aloUIuXCsl, ONPeNensaioTCs OIleHKaMu «OTJIMYHO», «XOPOIIO0»,
«YIOBJIETBOPUTEJILHO», «HEYOOBJIETBOPUTEJILHO» UJIA «3aUTEHO», <He3a4TeHO».

Bri6op hopMbI OlLleHMBaHUS ONpeHeNseTcs LellsiMUA U 3afadaMu o0ydyeHus. B uucne
IPUMEHSIEeMBIX (POPM OLIeHMBaHUS BHIIEISIOT MHTEIPAJIbHYI0 U U PepeHnupyeMyo
OILIEHKY, a TaKXe caMOaHaJlu3 U CAMOKOHTPOJIb CTyfeHTa. ICTOUHMKY HHPOPMAalUH,
KOTOPBIE UCIOJIb3YIOTCA IIPY IPUMEHEHUH Pa3HBIX (POPM OIleHUBAHUSA:

- paboTel 00y4aromuxcs: fOMalllHue 3aJaHus, IPe3eHTalud, OTYETh, THEBHUKH, 3CCE U
T.IL.;

- pe3y/bTaThl UHAWBUAYAIBHOU U COBMECTHOU AEATEJIbHOCTU CTYIEHTOB B IIpoIiecce
o0y4eHus;

- pe3yIbTaThl BHIIOTHEHUS KOHTPOIbHEIX Pab0T, TECTOB;

- Opyrue UCTOYHUKY WHGOPMALNH.

I st Toro 4TOOH OLIEHKA BHITIONHSTA Te GYHKIKUY, KOTOPEIe Ha Hee BO3JI0KEHH KaK Ha
XapaKTEepPUCTUKY 3TanoB (OPMUPOBAHUS KOMIIETEHIIUY y 00y4alouuxcsi, He00X0aquMo
cobmogeHne Clenyouux 0a30BbIX IPUHIUIIOB OLIEHUBaHUS:

- HeIIpPepLIBHOCTH IPOIleCCa OIeHUBAHUS;

- OlLIeHMBAHME MOJIKHO OBITh KPUTEPHUAJIbHBIM, OCHOBAaHHBIM Ha IENIIX 00yUeHus;

- KpUTEPUU BHICTABJIEHUS OLIEHKH U aJITOPUTM ee BLICTABJICHUS MOIKHEI OBITH 3apaHee
HU3BECTHEL;

- BKJIIOYeHHUe 00y4YaloIIuXCsl B KOHTPOIbHO-OLIEHOYHYIO IesATENTbHOCTD.

KoHeuHEIH pe3yabTaT 00yueHus (C TOUKH 3PEHUST COOTBETCTBUS €T0 3asBIeHHEIM
IIeJISIM) B BEICOKOM CTEIIeHH OIpeensieTcs HaOopoM KpUTePHaIbHEIX TIOKa3aTeeH,
KOTOpBIE MCIIOIB3YIOTCS B IIPOIIECCE OIEHKH.

CTymeHTy, HCIONIb3YIOIIEMY B X0[Ie 9K3aMeHa Hepa3pelleHHbIe HCTOUHUKY U
CpenCTBa [ IoMy4YeHns HHGOPMAIIUK, BEICTABIISIETCS HEYNOBIeTBOPUTEIbHAS OlleHKa. B
ClIy4ae HesIBKU CTyHOEeHTa Ha 9K3aMeH, IIpelofiaBaTelieM feflaeTcsl B 9K3aMeHaIlMOHHOM
BEJOMOCTH OTMETKa «HEe SIBUJICSI».
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