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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
IIPOrpaMMbl OUCLHUNIUHE «T€XHOJIOTUYA MHOTOQHTEHHBIX CUCTEM», YPOBHS 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 TeyeHue cemecTpa NpPU U3YYEHUU OUCLUNIMHBL Pealul3yeTcsd KOMIIJIeKCHas
CHCTeMa II03TaIllHOT0 OIleHMBaHUS YPOBHS OCBOEHMS. 3a KaXK[bli BUM YyUeOHbBIX JelCTBUU
CTyIeHTH HaOupalT ompefereHHOe KOIU4YecTBO 6aioB.B TedeHne cemecTpa CTy[eHT
MOXkKeT HabpaTh MaKCUMaIbHOE KOJIMYECTBO OassioB.

1.2.1le1b ¥ 3a7a4Yi MPOMEKYTOYHOH aTTECTAllHH CTYIEHTOB IO JUCIHUIIIHHE.
Llenpr IPOMEXYTOUYHOU aTTeCTallMi - IPOBEPKa CTEleHU YCBOEHUS CTyOeHTaMH
yuyeOHOTO MaTepuayia, YPOBHS MOCTUXKEHUS ITaHUDPYEMBIX Pe3yJIbTaTOB OOYUYEHUS U
c(hOopMHUPOBaHHOCTH KOMIIETEHIINI Ha MOMEHT 3aBePIIEHUS U3y4eHUS OUCHUTIINHEL.
[TpoMexXyTOYHas aTTeCTalllsl IPOXOOUT B opMe 3adeTa.
3agayy NPOMeXyTOYHOU aTTeCTalluu:
1. ompeneneHue yPOBHSI OCBOEHUS yUeOHOM TUCITUIITUHEL;
2. omipefiefieHNEe YPOBHS [OCTUXEHWS INJaHUPYEMBIX pe3ylIbTaTOB 00ydYeHUS u
c(OpMUPOBAHHOCTH KOMIIETEHIINH;
3. COOTHEeCeHHe IJIaHUPYEMBIX Pe3y/IbTaTOB 00y4YeHHUS C MIaHUPYEMBIMU pe3ylibTaTaMu
0CBOeHUsT 00pa30BaTeIbHOM IIPOTPAaMMEI B PaMKaX U3YUYeHHON OUCIIUTIINHEL.



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

2.1.IlepeuyeHb KOMIIETEHIIHH.
OIIK-1 Cnoco0eH HCII0Ib30BaTh IOJIOKEHHUS, 3aKOHE 1 METOIbl €CTEeCTBEHHBIX HAayK 1
MaTeMaTHUKHU [IJIs PelleHus 3aJa4 HHXKEeHEePHO! NesTeIbHOCTH
IIK-3 Cnoco0eH BHIIOMHATL pacyeT ¥ IPOEKTUPOBaHME [JeTaliel, Y37I0B U YCTPOMCTB
PagrOTEeXHUYECKUX CUCTEM B COOTBETCTBHHU C TEXHUYECKUM 3aflaHAEM C UCIIOJIb30BaHUEM
CPEeCTB aBTOMATH3alliX IPOEKTUPOBaHUS
ITK-43 CmocobeH opraHM30BaTh IIJTaHUPOBAHUE U TPOBeeHNE MPOPUITaKTUYECKUX,
PEMOHTHBEIX paboT 110 00eclieYeHHI0 ¥ BOCCTAHOBIEHUI0 paO0TOCIIOCOOHOTO COCTOSTHUS U
PECYPCOB PAi03JIEKTPOHHEIX KOMIIJIEKCOB

2.2.9Tansl (OPMHUPOBAHUS KOMIIETEHIIHH.

Tab6muia 1
Ko Itan popMHpPOBaHHUS Buj yueOHOM Tun
A bopmup Yy ®opmMa KOHTPOJIs
KOMIEeTEeHITUH KOMIIEeTEHITUH padoThI KOHTPOJIsI
. JIeKLWH,
TEOPEeTUYECKUHU .
. CaMOCTOATENIbHAS | TeKyIIUU cobecerioBaHUE
(vHGOPMAIIMOHHEIN)
pabota
IpakKTU4YeCKUue
OIIK-1, TIK-3, (mabopaTopHEIe)
ITK-43 [IPaKTUKO-OPHEHTUPOBAHHEIN 3aHATHS, TEeKyILIW# | JoMallHee 3afaHue
CaMOCTOSTeIbHA
pabota
. IPOMEXKY-
OLIEHOYHBIY arTecTanus : 3a4er
TOYHBIN

[TpuMeHseMble 00pa30BaTeIbHEIE TEXHOIOTHH ONIPEeIsioTCS BUIOM KOHTAaKTHOR
PaboTHI.

2.3.CooTBEeTCTBHE pa3/ie/I0B TUCIHUIUIHHBI ()OPMHUPYyEMbIM KOMIIETEHIIUSIM.
OTanaMu (GOPMHUPOBaHUS KOMIIETEHUUM SBISIOTCS B3aUMOCBA3aHHAS JIOTAYECKas
IIOCJIe0BATEILHOCTh OCBOEHUS Pa3esioB (TeM) yueOHON TUCIIUTIIMHEL

Tabmnua 2
Ne Pa3gen (TeMa) Koasi
Copgepzxanue pa3aena (TeMbl) TUCIUIUIHHBI o
n/n OUCHHUIUTHHBI KOMIIETEHIINH
(IP)EII/I?;II';/Ie‘fe(ljl.{I/Ie Hcropus passutus MIMO cucreMm, pusndeckue
1 | mpusmums orpanuyenus GyHkKuuoHupoBanusgs MIMO cucrem, OIIK-1, TIK-3,
bYHKIMOHHPOBAHHS Knaccudukaiusa MIMO cucrteM, TeHOEHIIUN [1K-43
MIMO crcTem passutusg MIMO cucteMm B CIIC 4G u 5G
Knaccudukaims MeTOOOB pa3HECEHHOT0 ITPUEMA,
Pasgen 2. METPHUKH Pa3HECEHHOT0 IIpreMa, II0CTaHOBKa OTK-1 TIK-3
2 | MeTonbl pa3HECEHHOI0| 3aiaYy KOMOMHUPOBAaHUS CUTHAJIOB, METOT HK’- 43 ’
npuema aBToBBEIOOpa, Makcumu3aluu OCIII, croxeHus ¢
paBHBIMU BECaMU
Kputepuit MaKkCHMaIbHOT'0 TPABIOION00MS st
Pasgen 3. cxembl MISO 2*1, mpoCTpaHCTBEHHO-BPEMEHHOE
3 | MeTome passecenHoi KOOUpPOBaHUE Ananu/[ym, [1BK AnamyTtu B Mmatpuurom| OIIK-1, ITK-3,
mepeaun BU[E, IOMEX0YCTOMUYUBOCTE cxeMbl SIMO 2*1, [1K-43
TIOMEX0YCTOMUYMBOCTh cXeMbl MIMO 2%*2,
pa3HeceHHas nepefadya ¢ 00paTHON CBSI3bI0




[TpomryckHas cnoco6HOCTs SISO KaHata, MaTPHUIIEL
Pasmern 4 KOBapHalluu BEKTOPOB, ONIpefesieHue MPOMyCKHOM
i . | CrmOCOOHOCTH Yyepe3 3HTPOIIXIO, OlleHKa IIPOITyCKHOM
O1eHKa MPOIYCKHOU P p I POTLY OIlIK-1, TIK-3,
4 crmoco6HocT MIMO cucrtem ¢ 00paTHOM CBA3BIO U
cmoco6roctr MIMO . [1K-43
CHCTEM 0e3 00paTHOM CBSI3H, UCCIIEOBaHUEe allrOPUTMa
"BOMOHAIOTHEHNA" B 3ajadye OLIEHKHU ITPOMYCKHOU
crnocob6roctr MIMO cucteM ¢ 06paTHOM CBS3bIO
Pa3pen 5. [TocTaHOBKa 3amauu npreMa B MIMO cucremax,
Metopgh meTtop Zero-Forcing, Minimum Mean Square Error,
: ) OIIK-1, TIK-3,
5 | IIpOCTPaHCTBEHHOTO Maximum Likehood, anroputm BLAST, K43
MYJIbTUIIJIEKCUPOBAHU S| KCCIENOBaHNE TOMEX0YCTOMYUBOCTH aNTOPUTMa
B MIMO cucremax BLAST na npumepe cxemsl MIMO 2*2

3. OnucaHue MOKa3aTe/led H KPUTepHEeB OlleHHBAaHUS KOMIIETEeHIIHH Ha
Pa3/IMYHBIX 3Tanax ux (POPMUPOBAHHUSI, OITUCAHHE IITKAJI OIleHUBAHUSI

3.1.0nucaHue MOKa3aTejied ONeHHBAHHUSI KOMIETEHIHH HAa pa3THYHBIX
3Tanmax ux (GopMHPOBaHHSA.

Tab6mnuia 3
Kon
IToka3aTeIn OolleHHBAHHUS
KoMIIe- " OneHoYHbIE CpeICcTBa
(MHIUKATOPbI JOCTHXKEHHUSI KOMIIETEeHITHH)
TeHIIHH
OTIIK-1.1 3Haet ¢pyHOaMeHTabHbIE 3aKOHBI IPUPOLEL U TEOPETUYECKMEL STAIT:
OCHOBHBIE (pH3MYECKHE U MaTeMaTHYeCKNe 3aKOHH;
OITK-1.2 YMmeeT npuMeHSTh Pu3ndecKre 3aKOHE U cobecenoBanme
MaTeMéTquCKHe MEeTO[bI [IJIS peleHus 3agayd [TIPAKTHKO- -
OTIK-1 ABL A D A OPUEHTUPOBAHHBIN STATI:
TEOPETUYECKOr0 1 MPUKIAMHOTO XapaKTepa;
OIIK-1.3 BrmageeT HaBHIKAMM MCIOJIb30BaHUS 3HAHUU AOMATIHEE SalaHIe
OLIEHOYHBIU 3TAII: Bompoch
(bU3MKYM ¥ MaTeMaTUKY IIPU PeIIeHUH IPakKTUIeCKuX
K 3a4ery
3a7aY;
[TK-3.1 3xaetr npuHUUnIE KOHCTpyupoBaHus otgenbHelx | TEOPETUYECKWUN OTAIL:
meTasen, Y3JI0B ¥ YCTPOMCTB PaguOTEXHUUECKUX CUCTEM; | co0eceoBaHNe
[1K-3.2 YMeeT npoBOAUTH OL[EHOYHEIE PACYETH [TPAKTHUKO- .
[1K-3 |XapakKTepuCTUK JeTajled, y3J10B U YCTPOUCTB OPUEHTUPOBAHHBIN STAII:
PafmMOTEXHUYECKUX CUCTEM; IoMalIHee 3alaHue
[TK-3.3 BnageeT HaBBIKAMHU IIOATOTOBKHU OLEHOYHEIN STAII: Bompocs
MPUHITUIIAATbHBIX ¥ MOHTAXHBIX 97IEKTPUUECKUX CXEM; K 3a4eTy
[TK-43.1 3HaeT MeTOOL ¥ CPEACTBA KOHTPOIIS
TEXHUYECKOTO COCTOSTHUS 00CITTyKMBaeMbIX TEOPETMUECKMH STAIL:
Pafr03MEeKTPOHHBIX KOMIITIEKCOB;
cobecenoBaHue
[TK-43.2 YMeeT nmaHUpPOBaTh IPOBENEHUE
mpobUTaKTUYECKUX U PEMOHTHEBIX paboT 1o ITPAKTHKO- -
[TK-43 OPUEHTHUPOBAHHBIU OTAII:
obecIie4eHHI0 1 BOCCTAHOBIIEHHI0 pab0TOCIIOCOOHOTO
COCTOSTHUS PAI03JIEKTPOHHAIX KOMIIJIEKCOB; AOMATIHEE SafdHue
’ OLEHOYHEIN 3TAII: BompocH
[T1K-43.3 Bnagmeet cnoco6amMu OpraHU3aluy ¥ MeTOIaMu K 3a96T
IIJITAaHUPOBaHUSA PaboT 10 TEXHUUECKOMY 00CIyKUBAHUIO y
Pagro03JIEKTPOHHEIX KOMIIJIEKCOB;

3.2.CTaHgapTHbIE KPUTEPUH OLlEeHUBAHMUSI.

Kputepuu paspabortansl ¢ yuetoM TpeboBanui ®I'OC BO K KOHEYHHIM pe3yabTaTaM
00y4eHUsI ¥ CO3Tal0T OCHOBY MJIsI BLISIBIIEHUS YPOBHSI CPOPMUPOBAHHOCTH KOMIIETEHITUMN:
MUHUMAaJIbHOT0, 6a30BOT0 MU BHICOKOTO.

KpuTepuu OolleHKH YCTHOTO OTBETa B X0jie Co0eceT0OBaHHUsI:



JIOTHKa IPU HU3JI0KEHHUHU COAepKaHWsS OTBEeTAa Ha BOIPOC, BHISBIIEHHBIE 3HAHUS
COOTBETCTBYIOT 00BEMY U TTTyOHHE WX PACKPBITUS B UICTOYHUKE;

HCII0/Ib30BaHNEe HayYHON TEPMUHOJIOTHY B KOHTEKCTE OTBETA;

00bsiICHEHNE TPUYUHHO-CIIeICTBEHHEIX M (YHKIMOHAIbHEIX CBSI3EH;

YyMEeHHE OIeHHUBATh OEWCTBUS CYOBEKTOB COIMAIbHOM XW3HU, (POPMYIHPOBATH
cOOCTBEHHBIE CyXKIEeHUS ¥ apTyMEHTHI 110 ONpee/IeHHbIM Tpo0ieMaM;

3MOIIMOHAJIbHOe 60raTCTBO peur, 00pa3Hoe U IPKOe BhIpaxKeHMe MHBICTIEH.

KpuTepuu olleHKH OTBeTa 3a 3a4erT:
IInst 3a4eTa B yCTHOM BUfIe YIIOTPeOMMEBI KPUTEPUH OLIEHKH YCTHOTO OTBETA B X0OfIe
cobecemoBaHus (CM. BERIIIIE)

KpHuTepHH OLleHKH JIa00paTOPHOH PadOTHI:
BrimonHeHue nabopaTopHOM paboThl (IIOATOTOBIEHHOCTh K BHIIONIHEHHIO, OCO3HAHUE
e paboThl, METONOB COOMPAHMS CXeMHI, IPOBeleHNe U3MePeHU U GUKCUPOBAHUS UX
pPe3yNbTaTOB, IIPUIEKaHNE, CAMOCTOSITEIbBHOCTD BHITIOJTHEHUSI, HaJTU4YKe W ITPaBUITbHOCTD
opopmeHust He0OXOMMMBIX MaTEePHUAJIOB [IJIST TPOBeNeHus PaboThl - cXeMa COeTUHEHUH,
TaOIUITEI 3aIIUCeN U T.II1.);
Odopmnenue otuyeta mno nabopaTopHo¥ paboTe (aKKypaTHOCTh OQopMIeHUS
pe3yNnbTaTOB M3MEPEHUMN, MPABUIBHOCTh BHIYMCIIEHWM, MPABUIIBHOCTDL BHITOTHEHUS
rpa¢rKOB, BEKTOPHEIX AuarpamMm 4 Op.) ;
[TpaBUIBHOCTL ¥ CAMOCTOSITENTBHOCTH BEIOOPaA (GOPMYII AJIST PaCUETOB IPU 0HOPMIIEHUHU
pPe3yIbTaTOB PabOTH;
[TpaBUITBHOCTE TIOCTPOEHUS TPaduKoB, yMeHNE 00BSICHUTDL UX XapaKTep;
[TpaBUIBHOCTDL IMOCTPOEHUS BEKTOPHBIX AMarpaMM, YMeHHEe UX CTPOUTh U IMOHUMaHUE
TOTO, YTO OHHU 3HAYaT;
OTBeTH Ha KOHTPOJIBHEIE BOIIPOCH! K 1abopaTopHOM pabdorTe.

OOuIMe KPUTEPHUH OIEHKH Pa0OTHI CTYyJEHTa Ha NPAaKTHYEeCKHX 3aHSATHAX:
OTnu4YHO - aKTHUBHOE y4yacTue B 00CyXmaeHuUu mpobIeM KaxXIoro ceMHUHapa,
CaMOCTOSATENIbHOCTh OTBETOB, CBOOOOHOE BIaJfleHHWEe MaTepHajoM, IOJHBE U
apryMeHTUPOBAHHLEIE OTBETH HA BOMPOCH CEMHHApPA, Y4acTHe B MUCKYCCUSX, TBEPHOE
3HaHUe JIEKIMOHHOTO MaTepuana, 00s13aTeIbHOM M PeKOMEHJ0BAaHHOMN JOTIOTHUTEIbHON
JIUTEPATYPHI, PETyJspHas MOCeIlaeMOCThb 3aHATUH.

Xopouio - HeOOCTAaTOYHO IIOJTHOE paCKPBITHE HEKOTOPHX BOIPOCOB TEMHI,
He3HaUYUTeNbHEIE OMIMNOKM B (HOPMYJIMPOBKE KAaTEropwil U MOHSITUU, MeHbINas
aKTUBHOCTh Ha CeMHHapaX, HellOJTHOe 3HaHKe [OMOTHUTENIbHON TIUTEePaTyPhl, XOpoIlas
IIOCEIaeMOCThIO

YOOBNEeTBOPUTENBHO - OTBETH OTpaxalT B IeJIOM IOHMMaHHEe TeMBl, 3HaHUE
CoMlepKaHUsT OCHOBHBIX KaTeTOPUM U MOHSITUM, 3HAKOMCTBO C JIEKITMOHHBIM MaTepHUajioM
¥ PeKOMEHJI0BaHHOM OCHOBHOM TMTEPATypPOU, HelOCTaTOYHAasA aKTUBHOCTh Ha 3aHATHUAX,
OCTaBJIAIONIAs XKeJaTh JIyYIIero MoCelaeMOoCTb.

HeynoBrneTBOPUTENHHO - TACCUBHOCTh HA CEMUHApaX, YacTasi HETOTOBHOCTD IIPX OTBETaX
Ha BOIIPOCHI, IIJIoXas MOCEN[aeMOCTh, OTCYTCTBHME KadeCTB, YKa3aHHHIX BHIIIE OIS
mony4deHus 00jiee BHICOKUX OLIEHOK.

[Topsimok MpUMEeHEHUST KpUTEPHEB OIleHKHM KOHKPETU3UPOBaH HUXKe, B pa3fmene 4,
copiepKalieM OIleHOYHBIEe CPENCTBA A1l TEKYIET0 KOHTPOJIS YCIIeBaeMOCTH U IS



IIpOBEOEHUA npome}KyTquoﬁ dTTeCTalluu CTYOEHTOB II0 OaHHOHU OUCIIUIIINHE.

3.3.0nucanue mIKajJ OlleHUuBaHHUS.

B mpotiecce olleHUBaHUS Pe3yIbTAaTOB 00yUeHUST U KOMIIETEHITUY Ha Pa3/IMYHBIX
3Tamnax ux GOPMUPOBAHUS IIPY OCBOEHUH TUCIUTIIMHEI [IJISI BCEX ITEPeYHCIIEHHLIX BhIIIE
OLIEHOYHBIX CPEICTB MCIIOIb3YETCS ITKajla OlleHUBaHuUs, IpUBeNeHHas B TaOnuIle .

IuxoToMu4ecKas IKaia OleHUBaHUS UCIIONIb3YETCs IIPY MPOBEIeHUN TEKYILETO
KOHTPOJIS YCIIEBaeMOCTH CTYIEHTOB: IIPY IIPOBeNeHnu cobeceloBaHus, IIPU IIpUeMe 3CCe,
pedepara, a TakxKe MOKET OBITh UCIIOIb30BaHa B IIeJIsIX MPOBEOeHUS TaKou (POPMEI
IIPOMEXYTOYHOM aTTeCTallud, KaK 3a4eT (IIKaja IPUBOOUTCS OIS BCEX OLIEHOYHBIX
CpPencTB U3 TaOMUIIEL 3.

Tab6nuia 4
. | OueHka
OneHka 3HAaHHH, .
IToxka3arenu Onucanue B COOTBETCTBHH YMEHHH, THXOTOMH
OLleHMBaHHUS C KPUTEPHUSIMH OLleHUBaHUS HaBBIKOB qecKoli
U ONbITa
mKaje
. IeMOHCTpUPYET MOTHOE IOHUMaHue
BLICOKUY YPOBEHD «04eHb BBICOKa»,
npobiemel. TpeOoBaHUS 110 BCEM «3a4YTEHO»
OCBOEHHUS «BBICOKas»
KPUTEPHUSIM BBIIOTHEHHI
«HOCTaTOYHO
. IleMOHCTPUPYET 3HAUUTEILHOE
Ba30BhIl YPOBEHD BBICOKasi», «BBIIIE
moHMMaHue npobneMsl. TpeboBauus . «3a4TEHO»
OCBOEHHUS cpemgHen»,
10 BCEM KPUTEPUSM BHITIOJTHEHEI
«ba30Basi»
MAHAMATBHEL IeMOHCTPUPYET YaCTUYHOE «CpemHSsA», «<HUKE
moHMMaHue mpobneMsl. TpeboBaHus CpenmHen»,
YPOBEHb «3a4TEHO»
OCBOCHIS 10 OOJIBIIIMHCTBY KPUTEPHUEB «HU3Kas»,
BBITIOJTHEHHI «MUHHUMaIbHasI»
HenocTaTou IemMoHCTpUPYeET HEOOIIIOE
MmoHMMaHue npobneMbl. TpeboBaHUST | «OUYeHb HU3KAS»,
YPOBEHb «HEe3aYTeHO»
OCBOCHIS II0 MHOTUM KPUTEPHUSIM He «IIPUMUTUBHAS»
BBITIOJTHEHHI

4. TunoBbIe KOHTPOJILHBLIE 3aJaHUs, HHbIe MaTepHaJIbl, HEOOXOMUMBIE [Isi
OIleHKH 3HAHHH, YMEHHH, HABLIKOB U (MJIM) ONBITA IeATeILHOCTH,
XapaKTepHU3YIIHUX 3Tanbl GOPMHPOBAHUS KOMIIETEHIIHH B MPOIIeCCe OCBOEHHSI
o0pa3oBaTeILHOH MPOrPaMMBbI

4.1.01eHOYHbIE CPEeICTBAa MPOMEKYTOYHOH aTTeCTAIllHH
O11eHOYHBIE CPECTBa MPOMEXYTOYHOM aTTeCTalluy 110 OUCLUIININHE IIPEACTaBIeHH! B

[Tpunoxenuu 1.

4.2.®opMHpPOBaHHE TECTOBOI0 3aJlaHUSI MIPOMEKYTOYHOH aTTeCTAllHH
ArtecTranmus Nel
B sk3aMeHaIlMOHHOM OwuJieTe HMPHUCYTCTBYeT 2 BOIMpPOCa TEOPETUYECKOU Hu

IIPaKTUYECKOU HaIpaBIeHHOCTU. TeopeTudeCcKre BOIPOCH II03BOJIAIOT OLEHUTh YPOBEHD
3HAQHUU M 4YaCTUYHO - YMEHUU, NpakKTU4YeCKUe - YPOBEHb YMEHUU U BJlafeHUusd
KOMIIETEHIINEH.



[IpuMepHBIM IIepedyeHb 3afjaHWM, BRIHOCUMBIX Ha IIPOMEXYTOUYHYI0 aTTeCcTallulo,
pa3pelneHHBIX YYeOHBIX U HarAagHBIX MOCOOUM, CPefCTB MaTepUallbHO-TEXHUYECKOTO
obecrieyeHusT ¥ TUIIOBbIE TPAKTUYECKHE 3alaHus (3aaun):

ITo Bompocy 1, komnerennuu OIIK-1,ITK-3,I1K-43

®usnyeckue NpuHIUIHL QyHKIHOHUPOoBaHusa MIMO cucteM. Vctopus pa3sutus MIMO
cucteM, pusmyeckne orpaHudeHus QyHKmonupoBanus MIMO cucteM, KnaccupuKanus
MIMO cuctewm, Tengeniuu pa3putusi MIMO cuctem B CIIC 4G u 5G

MeTops! pa3HeceHHOT0 IpreMa. Kinaccugukauysa MeTomoB pa3HeCeHHOT0 IpreMa,
METPHUKHU Pa3HEeCEeHHOT0 IIpreMa, II0CTAaHOBKA 3a/layyl KOMOMHUPOBAHUST CUTHAJIOB, METO[
aBToBEIOOpa, Makcumu3anuu OCII, cioxkeHUs C paBHEIMU BECAMU

MeTopsl pa3HeceHHOM nepefgaun. Kputepuit MaKCUMaNbHOTO IPaBOONOA00US OIS CXEMEI
MISO 2*1, npocTpaHCTBEHHO-BpeMeHHOe KogupoBaHue Anamyty, [IBK AnaMyTu B
MaTpPUYHOM BUJIE, IOMEX0YCTOMUUBOCTH cXeMbl SIMO 2*1, mOMexX0yCTOMYUBOCTb CXEMEL
MIMO 2*2, pa3HeceHHas Iepefada ¢ 06paTHOM CBI3bIO

Ouenka npomyckHol cnocobrocty MIMO cucteMm. IIponyckHas criocodHoCcTh SISO
KaHaJla, MaTpPHUIbl KOBapHallid BEKTOPOB, OIIpefiesieHre MPONYCKHOM CIIOCOOHOCTH Yepe3
SHTPOIINIO, OIleHKa MIPOIYCKHOU criocoOHOoCTH MIMO crcteM ¢ 00paTHOM CBsI3bIO U 03
o0paTHOMU CBSA3H, UCCIENOBaHNE alTOPUTMa "BOLOHAIIOHEHUS" B 3afjaue OLleHKU
mporycKHou criocobHocT MIMO cucteM ¢ 00paTHOM CBS3bIO

MeTopsl IPOCTPAHCTBEHHOT 0 MyJIbTUIINIEKCHpOBaHUs B MIMO cucremax. [TocTaHOBKa
3apmauu npuema B MIMO cuctemax, metop Zero-Forcing, Minimum Mean Square Error,
Maximum Likehood, anroputm BLAST, uccnegoBaHue IoMeX0yCTOMYHUBOCTH aJlrOPUTMa
BLAST na npumepe cxeMmsl MIMO 2*2

ITo Bompocy 2, komnerenunuu OIIK-1,ITK-3,I1K-43

1
2

4

)

[Tpumeps! pyrrurorMpoBanus MIMO cucteM B cuctemMax 3-To 4 4-T0 TOKOJIEHUN
MaremaTudeckasi MOLellb METONOB pa3HeCeHHOr0 npueMa. O1eHKa I0MeX0yCTOUYUBOCTI
MEeTO[OB Pa3HECEeHHOr o IIpruemMa

MatemaTryeckas MOe/lb METOOB pa3HeCeHHoU nepegayu. OLeHKa I0MeX0yCTOUYNBOCTI
MEeTOIOB Pa3HECEHHOU Iepefayu.

MaTteMaTudeckas Mofesb OleHKH IPOnycKHOU crocobHocty MIMO cucreM. OneHKa
pOIyCKHOU criocobHoCcTH MIMO cuctem

MaremaTudeckas MOfeNlb METOOB IPOCTPAaHCTBEHHOI'0 MyJIbTUIIEKCUPOBaHusA. OlleHKa
IIOMEeX0YCTOMYUBOCTU METO0B IPOCTPAHCTBEHHOI'0 MYJIbTUILIEKCUPOBAHUS

[IpencTaBieHHBEIM IO KaXXAOMYy BOIPOCY IepedyeHb 3aflaHUM siBIseTcsd pabouen
MOJIEJIbIO [J151 TeHEPUPOBaHUS SK3aMeHallMOHHBIX OMIETOB.

4.3.Pa3dBepHyThie KPUTEPHH BHICTABJICHHUSI OLIEHKH

Tabmnuia 5

Tun IToka3arTenu OLeHKH
BOIIpOCa 5 | 4 3 2




TEMa TEMa TeMa OCBellleHa | OTBETH Ha BOIIPOC
Pa3HOCTOPOHHE Pa3HOCTOPOHHE |IIOBEPXHOCTHO, |Ounera
IIpOoaHaM3UpPOBaHa,| paCKphITa, OTBET| OTBET IIOJIHEIM, | IPaKTUYECKU He
OTBET IIOJIHEIY, IIOJIHBIY, momyiieHo 0osee | JaHbl
o1r00K HET, OOTYILEHO He 2 omuboK,

IPEeNI0KEeHE Gonee 1 000CHOBaHHBIX
TeopeTtu- |o00CHOBaHHEIE ook, apryMeHTOB He
YeCKHe |apryMeHTH U IIPEeI0XKEeHb IIPEI0XKEHO
BOIIPOCH | IPUBELEHEI 000CHOBaHHEBIE
IIPHMEPHI apryMeHTHl U
3(pHEeKTUBHOCTH IpUBeneHk
aHaJIOTUYHBIX IIPUMEPHI
pelIeHui 3(ppeKTUBHOCTHU
aHaJIOTUYHBIX
pelleHui
3ajaHue 3agaHue 3agjaHue 3agaHue
BBITTOJTHEHO 6e3 BBHITIOJTHEHO 6€3 | BEIIIOIHEHO C HEBBITIOJIHEHO UJIU
oumOOoK, CTYOeHT | omuboK, HO OOHOM OIMMOKOM, | BLIIOJTHEHO C
IpaxTa- MOXKET JaTh BCE CTYHEHT He IIpU OTBETE Ha | AByMs U Oojiee
qeCKIE He0o0XOMUMEbIe MOXKeT BOIIPOC omuOKa | omuOKamuy,
BOHIOCEL TIOSICHEHUS, IIOSICHUTH X0, | 3aMedeHa U MOSICHEHUS K X0y
CHenaTh BHIBOIE BBHITIOJTHEHUS X | MCIIpaBIieHa BBITIOJTHEHUS
cmenatb CaMOCTOSITEJIbHO | HEIOCTATOYHEI
HeoOxXoOuMebIe
BBIBOJIHI
OTBETHI JAHHI Ha | OTBETHI Ha OTBETHI Ha
IomonHu- | OTBETH JlaHbl Ha BCe| BCE BOIIPOCHI, IOIOTHUTEIbHbIE| OTIOTHUTEIbHEIE
TEJIbHbIE | BOIIPOCHI, IIOKa3aH | TBOPYECKUM BOTIPOCEI BOTIPOCHI
BOIIPOCH | TBOPYECKUH IOOXO | TOXOT omnO0YHE (2 U | IPAKTUYECKH
OTCYTCTBYET 6onee omubOOK) | OTCYTCTBYIOT
YpoBeHBb . . . HeJoCTa-
BBICOKUH 0a30BHIi MUHHAMaTbHBIN .
OCBOEHH S TOYHBIH

s IMOJIy4€HU A OOEHKHU «3a4YTEeHO» CTYOEHT OOJIZKEH IIOKAa3aTh YPOBEHL OCBOECHUA
BCEX KOMIIETEHIINH, IIpenyCMOTPEHHEIX HpOl"p&MMOfI OAaHHOU OUMCIUIINHE, He HUXKE
MHWHHUMAJIBHOTIO.

4.4. KoMIUIEKT 3K3aMeHAaIlHOHHbIX OHJIETOB
KoMneKkT sK3aMeHallMOHHBIX OMJIETOB €3KeroffHO 0OHOBIIETCS U GOPMUPYETCS
mepen 3a4eToM.
Pa3BepHyThle KPUTEPUY BLICTABIEHUS OIEHKM 3a 3a4eT cojepxkKaTcs B Tabnuie 5.

5. MeTogHYeCKHe MaTepHaJIbI, ONpe/ie/IAaiolIne IPoleayphl OlleHUBaHUS 3HAHUH,
YMEHHH, HABBIKOB H/H/IH OIbITA JesITeTbHOCTH, XapaKTePH3YIOIIHX 3TaIbI

dopMHUpPOBaHUS KOMIIETEHITHH

5.1.MeTogu4YecKHe MaTepPHa/IbI IJIsI TEKYIIero KOHTPOJIsi yCIIeBaeMOCTH

Tekymuii KOHTPOJIb IpegycMaTPUBaeT CHCTEMaTHYeCKOoe OIleHMBaHHe IIpollecca
00y4eHHUsI, C y4eTOM HeoO0XoguMOCTH oOecledeHHS OOCTUXKEHHUS 00ydaloIuMHUCS
MJIAaHUPYEMBIX PEe3yJIbTaTOB OOYYEHHUS IO OUCHUIIINHE (YPOBHS CHOPMUPOBAHHOCTHU



3HAHUW, YMEeHUW, HAaBEIKOB, KOMIIETEHIIN), @ TaKXKe CTEeIIeH! TOTOBHOCTH 00yYaloIIUXCs K
npodeccuoHaNbHOU AesTenbHOCTH. CHUCTeMa TEKyIero KOHTPOJS yCIeBaeMOCTH U
IIPOMEXYTOYHOM aTTeCTalluy CTy[IeHTOB IIPeyCMaTPUBaeT pPellleHre CIeAyIIuX 3afady:

- OIleHKa KayeCTBa OCBOEHHS CTyJAeHTaMH OCHOBHOU IpodeCCHUOHaANIbHOU
00pa30BaTeIbHOM TPOTPaMMBI;

- aTTecTalus CTYZEHTOB Ha COOTBETCTBUE UX IIEPCOHAJIbHBIX JOCTUXKEHUU IO3TAIlHBIM
TpebOBaHUSM COOTBETCTBYIOIEN OCHOBHOM MpodecCcruoHaNbHOM 00pa3oBaTeIbHOU
IIPOrPaMMEI;

- ImofJepxkKaHue MOCTOSTHHOM 00paTHOM CBSI3M U NMPUHSATHE ONTHMAJbHBIX PEIIeHUuU B
yIpaBlIeHUU KauyeCTBOM O0Oy4eHHUsS CTYOEeHTOB Ha YpOBHe NpemofaBaTens, Kapeapsl,
(haKynbTeTa U YHUBEPCUTETA.

B Havane y4eOHOTO M3y4YeHUS OUCIUIIIMHBL MPENofaBaTelb IPOBOAUT BXOMHOMU
KOHTPOJIb 3HAHUM CTYIeHTOB, TPHOOPETEHHLIX Ha MPEAIIeCTBYIONIEM 3Tare 00y4eHUsI.

3amaHus, peau3yeMble TOJIbKO IIPH NMPOBEeIeHHH TEKYIIero KOHTPOJIsI

CoOecemoBaHHe - 3TO CPEOCTBO KOHTPOJS, OPraHM30BAaHHOE KaK CIenuaIbHas
Oecema mpemogaBaTesisi CO CTYIeHTOM Ha TEMBI, CBSI3aHHEIE C U3y4YaeMOU OUCLUIIIUHON, U
paccYMTaHHOE Ha BHISIBIIEHHE 00beMa 3HAHWH CTyOeHTa IO ONpeaeIeHHOMY pasmeny,
TeMme, pobeMe U T.II., COOTBETCTBYIOIIUX OCBOEHWI0 KOMIIETEHITUH, ITPEOyCMOTPEHHBIX
paboyeii MPOrpaMMON TUCIIHAIIINHEL

ITpo6GmemMaTHKa, BEIHOCKHMAs Ha cobecemoBaHKe, OIMpeesseTcs IperofaBaTeeM B
3aJaHUSAX OIS CAMOCTOSTeJIbHOM pabOTH CTYOEeHTa, a TaKXe Ha CeMUHAPCKUX U
IPaKTUYECKUX 3aHATUSX. B xome cobecemoBaHus CTYOEHT MONIXKEH YMETh 0OCYIHUTh C
mpernogaBaTejieM COOTBETCTBYIOIIYI0 MPoOIeMaTHKy Ha YPOBHE OMAJiora M IOKa3aTh
YCTaHOB JIEHHBI YPOBEHb BIIafIeHUST KOMIIETEHITUSIMHU.

5.2.MeToau4eCKHe MaTepPHaIbI /IS IPOMEKYTOYHOH aTTeCTAallHH

dopma NpoMexkKyTOYHOU aTTECTAlUM 10 AUCLUIIJINHE - 3a4eT

dopMa npoBeneHNd 3aUeTa: CMeLlaHHas

[Tpu MOATOTOBKE K OTBETY Ha 3aueTe CTYOEeHT, KaK IPaBUjI0, Be[eT 3alUCHU B JIUCTE
YCTHOTO OTBETA, KOTOPHIM 3aTeM (II0 OKOHYAHUHU 3a4eTa) COHAeTCs 3K3aMeHaTopy.

9K3aMeHaToOpy MpPefoCTaBiasgeTCs MpaBo 3ajaBaTh 00y4alOIIMMCS [OMOIHUTEIbHEIE
BOIIPOCHL B paMKax MpOorpaMMbl JUCLUIIJINHBE TEKYIIEro CeMecTpa, a TakxXe, IOMUMO
TEeOpeTUYeCKUX BONPOCOB, HaBaTh 3aJadyy, KOTOPHE M3y4YaJUCh Ha MPaKTUYECKUX
3aHATUSIX.

OcHOBOU [Os OIpefeseHUs OLEHKU CIIYXUT YPOBEHb YCBOEHUS CTyOEeHTaMH
MaTepHasa, MPefyCMOTPEeHHOro paboyel MporpaMMoON OUCHUUIIUHLEL. 3HAHUS, YMEHUS,
HaBBHIKM U (MIU) ONBIT AEeSATENbHOCTH, XapaKTepu3yoIllue 3Tanbkl (OPMUPOBaHUS
KOMIIeTEHIUH y 00yd4alomuxcs, ONpenessiloTCS OIeHKAaMMU «OTJIMYHO», «XOPOIIO»,
«yHOBJIETBOPUTEJILHO», «HEYMOBIETBOPUTEIbHO» WUJIM «3a4YTEHO», «HE3a4TEeHO».

Bri6op opMEI OlleHMBaHUS OMpPeNeNsieTcs easIMu U 3afadaMu o0ydeHus. B yuce
npuMeHsaeMbIX (OpPM OLIEHMBAHUSA BHIOENSIOT MHTETpajibHYI0 U OuddepeHUUpPyeMyio
OIleHKY, a TakKXe caMOaHalIW3 M CaMOKOHTPONb CTyAeHTa. MCTOYHUKHN MHPOPMaLuH,
KOTOpPBIE UCIIOJIb3YIOTCS IIPY IPUMEHEHUH Pa3HBIX (POPM OIleHUBaHUSA:

- paboTel 00yYaloIIUXCs: MOMalllHKe 3afaHus, Ipe3eHTallu, OTUETHl, THEBHUKH, 3CCe U
T.IL.;



- pe3ynbTaThl MHOUBUAYAIbHOU U COBMECTHON HESITENbHOCTU CTYHEHTOB B IIPOIlecCe
o0y4eHus;

- Pe3yNbTaThl BHIIOJHEHNUS KOHTPOJILHEIX paboT, TECTOB;

- Ipyrue UCTOYHUKHU MHGOPMalUH.

st Toro 4TOORI OLIEHKA BBITTOIHSIA Te (QYHKIMY, KOTOPHIE HAa Hee BO3JI0KEHH KaK Ha
XapaKTePUCTUKY 3TAroB (GOpMUPOBaHMUS KOMIETEHIMH y 00ydYaromuxcs, HeoOX0muMo
cobmoeHne cnenyouux 6a30BhIX MPUHITUIIOB OLIEeHUBAHUS:
- HEMPEePHIBHOCTH IPOIIecca OIleHHBaHUSI;
. OLIEHWBAHME MOJIKHO OBITh KPUTEPHAJIbHLIM, OCHOBAHHEIM Ha IeJISIX 00y4eHus;
- KPUTEPHUHU BHICTABJIEHUS OIIEHKM M aJITOPUTM €€ BLICTABJICHHUS MOJIXKHE OBITh 3apaHee

MU3BECTHHI;

- BKJIIOYEHUE 00y4alomuXCsi B KOHTPOIbHO-0LIEHOYHYIO e TeIbHOCTb.

KoHeuHbIN pe3ynbTaT 00yuyeHUs (C TOYKU 3PEHUS COOTBETCTBUS €T0 3asBJIEHHBIM
I[eJIIM) B BHICOKOM CTEIeHH ompenenseTcs HabopoM KpUTepHallbHEIX IOKa3aTeleH,
KOTOPHIE HUCIIOIL3YIOTCS B IIPOLIECCe OLEHKHU.

CTymeHTY, UCIIONIb3YIOIIEMY B XOMle 3aUeTa Hepa3pelleHHble HCTOUHUKY U CPEefCTBa
IJIs1 TIONy4YeHusT MHGOPMAIIUK, BEICTABISETCS HEYIOBIIeTBOPUTEINIbHAS OlleHKa. B crmydae
HesIBKM CTYIOEHTAa Ha 3a4eT, IpelofaBaTeeM [elaeTcsl B 3K3aMeHallMOHHON BEIOMOCTHU
OTMETKA «HE SBUJICS».
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