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(®Pre0Oy BO «BIr'Y»)
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3aBenyoLmin Kaghenpon
CupoTa AnekcaHp AHaToJIbeBUY
Kadenpa TexHonormnn obpaboTky 1 3awnTbl MHOPMaLLUK
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PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
51.B.02 TexHonorum obpaboTku nHopmMaLum
1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
10.03.01 MHgopmaLmoHHaa 6e30nacHOCTb
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:
Be3onacHOCTb KOMMbIOTEPHBIX CUCTEM
3. Ksanudukauus (cteneHb) BbINyCKHUKA:
bakanaspuaTt
4. ®opma obyyeHusn:
O4Hasn
5. Kacdepnpa, oTBeualowasn 3a peaamsauunio AUCLUMNIIUHDI:
Katenpa TexHonorun obpaboTky 1 3awuTbl MHDOPMaLLUK
6. CocTaBuTenu nporpamMmmsi:
CupoTa AnekcaHap AHaToJibeBuMY, A.T.H., npodeccop
7. PeKkoMeHpOBaHa:

npoTokos Ne5 oT 10.03.21
8. YueOHbI roa:

2024-2025
9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Llenibto SBANETCA N3yYeHMe TEOPETUYECKMX OCHOB U OBJIAAEHUE NPAKTUYECKMMY HaBblKaMn NPUMeHeHNs
METOLO0B U
cpencTs 06paboTKM MHGOPMaLUK B MHTEPECAX COMPOBOXAEHNS N MPOEKTUPOBAHNS
MHOPMALMOHHBIX,CPeCcTB 06paboTKM MHOPMALMKN B MHTEPECax COMPOBOXAEHMS N MPOEKTUPOBaAHNS
MHOPMALMOHHBIX,
MHOPMALMOHHO-N3MEPUTENBHBIX 1 YNPABASAIOLLMX CUCTEM PA3/IMYHOr0 Ha3HAYeHUs; NoslyyYeHne
npodeccnoHanbHbIX KOMMNETEHLMIA B 061aCTU COBPEMEHHbIX TEXHOI0M N 06paboTKM MHGOPMALIK.
OCHOBHbIe 32434V AUCLINTIINHBI:

0by4yeHmne cTyaeHTOB 6a30BbIM MOHATUAM COBPEMEHHbIX TEXHOJIOr N 06paboTKMN NMHOPMaLIUK;
oby4yeHune CTyLeHTOB COBPEMEHHBIM METOAAM U aNropuTMaM aHaan3a LaHHbIX C UCNONb30BaAHNEM
MaLLUMHHOro 0by4yeHunst B paMKax CTaTUCTUYECKOrO U AeTEPMUHNCTCKOro NOAX0A0B;

OBJlafileHne NpakTUYeCKMUN HaBblKaMi pa3paboTku anropntMoB 06paboTkmn nHhopMaLmm ¢
CNONb30BAHMEM COBPEMEHHbIX NMPOrPaMMHbIX CPEACTB 1 TEXHOIOMNNA;

PACKPbITME NPUHLMMOB MOCTPOEHMS 1 3KCMAyaTaunm NMHHOPMALIMOHHBIX, MHOPMALMOHHO-



N3MepUTESIbHbBIX U YNPaBASOLWMX CUCTEM C TOYKU 3peHns pelleHns 6a3oBbix 3a4a4 06paboTku
NHOpMaL K.

10. MecTo y4ebOHOM AMCUMNIMHDBI B CTPYKType OOM:

BxoauT B 6710k BapUaTUBHON YacTu - AMCLUNAVH, (hopMmpyeMbix obpa3oBaTeNbHON opraHm3auuein 61.B.
BxoAHble 3HaHMsA B 0611aCT MaTEMATNYECKOr0 aHaM3a, TeOpUM MHOXKECTB, MaTPUYHOM anrebpel,
Teopun BEPOATHOCTEN N MAaTEMATNYECKON CTAaTUCTUKK. AUCUMNANHA SBASETCS NpeaLlecTByoWen ans
ANCUMNAVHBI «MoAennpoBaHne CMcTems.

11. MnaHupyeMble pe3ynbTaTbl 00y4eHUA NO AUCLUNIMHE/MOAYJIO (3HAHUA, YMEeHUA, HaBbIKK),
COOTHECEHHble C NIaHUpPYyeMbIMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTesibHOM NPOrpaMmMbl
(KkoMneTeHUMAMM BbINYCKHUKOB) M UHOMKATOPaMM UX OOCTMIXKEHUSA:

Ko v Ha3BaHue KOMMeTeHLUK Kop v Ha3BaHWe UHAVKATOPa KOMMNETEHLN 3HaHUs, YyMEHUS, HaBbIKM

MK-1 CnocobeH NpoBoAnTb aHann3 TpeboBaHuii K MK-1.2 3HaeT NpuMeHseMble MaTeMaTUYeCKNe METOAbI U 3HaeT 6a30Bble NOHATUSA

nporpamMMHoMy obecrneveHuto, BbINOAHATL paboTbl Mo anropuTMbl hYHKLIMOHMPOBaHUSA 415 KOMMOHEHTOB MeToL0B

NPOEKTUPOBAHMIO NPOrpaMMHOro obecneyeHus NporpamMMHbIX CPeAcTB obpaboTku
NH(OpMaLnK,
COBpPEMEHHbIe
mMeToAbl U
anropuTMsl
aHasn3a faHHbIX U
MaLLUUHHOMO
obyyeHus B
pamkax
CTaTUCTUYECKOrO U
LeTePMUHNCTCKOro
NOAXOL0B.
YMeeT nucnonb3osatb
CTaHAapTHOe 1
opurvHanbHoe
nporpamMmmHoe
obecneyeHne
LS NnpoBefieHuns
nccnenoBaHuii n
pa3paboTok B
obnactu
anropuTMoB
aHanu3sa
LaHHbIX 1
MaLLUUHHOMO
06yyeHus,
dopmunpoBaTb
pekomeHAaLuu no
npvHUMNam
NoCcTPOeHNS 1
napameTpam
anropuTMoB B
obnactu
npocheccroHanbHom
neaTenbHOCTH.
Bnafeet npakTuyeckummn
HaBblKaMu
pa3paboTku 1
npyMeHeHus
anropuTMoB 1
TeXHONOrnit
06paboTku
nHpopmMaLun B
4acTu aHanm3a
LLaHHbIX 1
MaLLUVUHHOMO
obyyeHus.



KoA v Ha3BaHWe KoMneTeHummn KoA v Ha3BaHMe nHANKaTopa KOMMNeTeHL N 3HaHWA, YMeHNs, HaBblKK

MK-1 CnocobeH NpoBoAMTb aHann3 TpeboBaHWi K MK-1.3 CnocobeH NpuMeHsaTb TexHonoruv 06paboTkn AaHHbIX  3HaeT

nporpamMMHOMy obecrneyeHuto, BLINOAHATL paboTsl Mo 1 @aHaNN3MpoBaTb BO3MOXHOCTM UX NCMOb30BaHUS NpU TeXHONOrnn

NPOEKTUPOBAHMIO NPOrpamMMHOro obecneyeHus pa3paboTke nporpamMmHoro obecneyeHus B opraHusaumm n

npoeccnoHanbHON feaTeNbHOCTU. npoBeaeHns

CTaTUCTUYECKOr o
KOMMbIOTEPHOr 0
MOLEeNnpoBaHns
anropuTMoB
06paboTku
NHOopMaLnK,
BO3MOXXHOCTU
COBPEeMEHHbIX
NpoOrpamMMHbIX Cpes
LNS peannsaumnm
nccnenoBaHuii n
pa3paboTok B
obnactu
anropuTMoB
aHanM3a LaHHbIX
1 MaLlUWHHOrO
obyyeHuns
YmeeT NpoBOAUTbL CUHTE3
1 aHanm3
anropuTMoB
06paboTku
NH(OPMaLnn ans
peLueHns
KOHKPETHbIX
npakTU4eckmx
3apay,
1Cnonb30BaTh
mMaTemaTuyeckme
mMeTonbl B
NHTepecax
aHaNNTNYeCKOn n
YUCAEeHHON
OLIEHKU OCHOBHbIX
nokasarenen
3(PPEKTNBHOCTH
anropuTMoB
aHanusa
LaHHbIX 1
MaLLUUHHOMO
0byyeHuns
Bnafeet HaBblkamu
pa3paboTku n
MOLEeNnpoBaHnNs
anropuTMoB
obpaboTkun
NH(OpMaLWK B
COBPEMEHHbIX
NHCTPYMEHTasbHbIX
cpefiax, HaBblkamu
npoBeaeHns
KOMMbIOTEPHOr0
JKCneprMeHTa
no oLeHKe
3(pheKTNBHOCTH
anropuTMoB
aHann3a faHHbIX 1
MaLLUUHHOMO
0byyeHus,
HaBblKaMu
TeCcTUpPOBaHMs
KOMMbIOTEPHbIX
mMogenen
anropuTMoBs
06paboTku
nHpopmaLun B
cpepne Matlab.



12. O6beM guCUMNAUHBI B 3a4eTHbIX e AMHMLaX/4yac:
4/144

dopMa NPOMEe)XYTOYHOU aTTecTalum:

SK3aMeH

13. TpynoeMKOCTb No BUAaM y4ebHon paboTbl

Bug y4ebHon paboTbl

AyaNTOpPHbIE 3aHATUA
JIeKUNOHHbIE 3aHATUSA
lpakTn4eckne 3aHATUSA
NabopaTopHble 3aHATKA

CamocTodATeNbHas paboTa
KypcoBas paboTa

MpoMexyTo4YHas aTTecTauuns
Yacbl Ha KOHTPOJIb

Bcero

13.1. Copep>xaHue AUCLMUMNINHbI

n/m HavmeHoBaHuWe pa3gena ConepxxaHue pazgena ANCUUMANHbI
ONCUMNNINHD

1 BeeneHue. ba3oBble NOHATUSA Jlekuusa no paspeny
TexHonoruin obpaboTku 1.06paboTka MHGOpMaLIMK, aHann3
NHopMaLnK. [laHHbIX, MalLUHHOE

06y4eHve. OCHOBHbIE MOHATUS 1
onpefeneHus.

CemecTtp 7 Bcero
50 50
34 34
0
16 16
58 58
0
36 36
36 36
144 144

Peann3auns pasnena OUCUUMIINHBI C
MOMOLLLbIO OHNaH-Kypca, IYMK

Co34aH 371eKTPOHHbIN OHNANH - KYpC,
pa3MeLLeHbl MaTepuasbl K NeKLMU.



n/n

HanmeHoBaHue pasgena
ONCUMMSINHD

CTaTucTnyeckas Teopus
pacno3HaBaHua 06pa30s..

Cofiep)aHue pasfena AUCUUMINHLI

Jlekuuu no paspeny
2.CnyYainHble BEANYUHbI U
CJlyqaliHble BEKTOPSI.
3.balecoBckas Teopua NPUHATMA
pelueHus

NPUMEHUTENbHO K 3ajaye
pacno3HaBaHua 06pa30B.
4.Pacno3HaBaHue 06pa3os,
OMNCbIBAaEMbIX

rayCCOBCKUMM CiyYarHbIMK
BEKTOpaMMu.

5.Pacno3HaBaHune 06pa3os,
OMnCbIBaeMbIX
NPOWN3BOJIbHBIMY 3aKOHaMU
pacnpegeneHus.
6.Pacno3HaBaHue obpa3os B
yCJI0BUSAX

napameTpuyeckomn
HeonpeAeneHHOCTY Ha OCHOBE
obyyeHus c yuutenem.

7. Pacno3HaBaHune 06pa3oB B
yCNOBUSX
HernapameTpu4eckon
HeonpeAeNeHHOCTY Ha OCHOBE
0by4eHUs C yuuTenem.
JlabopaTopHbie paboTbl No
paspeny

1. MogenvpoBaHue ciyyanHbix
BEJINYMH U CNYYalHbIX
BEKTOPOB.

2. Pacno3HaBaHue 06pa3os,
OMKnCbIBaEMbIX

rayCCOBCKUMU CyYaHbIMK
BEKTOpPaMu C 0ANHAKOBbIMU
MaTpuLaMmmn KoBaprauui.

3. Pacno3HaBaHune 06pa3os,
OMnCbIBaEMbIX

rayCCOBCKUMU CyYarHbIMK
BEKTOpPaMu C pa3nyHbIMU
MaTpuLammn KoBapuauui.

4. Pacno3HaBaHue 06pa308,
onncbiBaeMblx BHapHbIMK
npr3Hakamu.

5. NccneposaHme
HenapaMeTpuyecknx aaropuTMoB
OLleHUBaHMWA NIOTHOCTH
pacrnpeneneHuns cnyyanHom
BE/INYMHBI.

6. Pacno3HaBaHue 06pa3oB Ha
OCHOBE

HenapaMeTpryecknx aaropuTMos
OLeHUBaHns

MJOTHOCTW pacnpenenenHns
CNYyYalHOW BENNYUHBI.

Peanu3aunsa pasgena AUCLNNANHBI C
MOMOLLbIO OHNIaNH-Kypca, IYMK

Co3aaH 371eKTPOHHbIN OHAANH - KYpC,
pa3MelleHbl MaTepuanibl K neKumnam m
nabopaTopHbIM paboTam. PaspaboTaH
TecTbl N1 NPOBEAEHUS TeKyLLen
aTTecTauuy B OHMalH pexuMe.



n/n  HavmeHoBaHue pa3gena
OVNCUNMIVHD

3 Pacno3HaBaHue obpa3os B
paMKax
LeTepPMUHNCTCKOro
(reomeTpuyeckoro) nogxona.

4 OCHOBBbI KJ1aCTepPHOro aHaam3a
B paMKaX CTaTUCTUYECKOIro n
LeTepMUHNCTCKOro NoaxoA0B.

5 TeopeTunyeckune 0CHOBbI
perpeccMoHHOro aHanamsa.

Cofiep)aHue pasfena AUCUUMINHLI

Jlekuuu no paspeny

8. Pacno3HaBaHue 06pa308B ¢
NCMoJIb30BaHNEM

(byHKUMIA paccToAHMA.

9. HennHelHble npeobpa3oBaHus un
cnpaMasoLwmne

NPOCTPaHCTBa.

10. MeTo[ ONOpPHbIX BEKTOPOB 1 €ro
MoLUUKaLmnum
11.KOMMNO3ULMOHHbIE anropuUTMbl
pacrno3HaBaHWs 06pa30B. barruHr un
OyCTUHT.

JlabopaTopHbie 3aHATUA NO
paspeny

7. Pacno3HaBaHue 06pa3oB Ha
OCHOBe MeTofa MaluuH

OMOPHbIX BEKTOPOB.

8. Pacno3HaBaHue 06pa3oB
NCMOJIb30BaHNEM

anroputma «CrnydarnHblin nec».

Jlekuuu no paspeny
11.KnacTepusauus npu N3BeCTHOM
yumcse KNaccos.

Anroputm K- BHYTPUrpynnoBbIX
CpefHUX 1N anropuTM
nepapxmyeckomn knactepusauum.
12. KpuTepun oLeHkmn Ynuca
KJITaCCOB ¥ MUCMOJIb30BaHme
anropuTMOB KacTepusalumnm B
YCJIOBUSAX HEWN3BECTHOIO

4ymcna KNaccos.

JlabopaTopHble 3aHATUA NO
paspeny

9. WiccneposaHne meTo40B
KnacTtepusauny LaHHbIX Ha
npvmepe anropmTMoB
nepapxn4eckon rpynnupoBkn u k-
CcpenHuX.

Jlekuumu no paspeny

14. OCHOBbI perpeccuoHHoOro
aHann3a LaHHbIX.

locTaHoBKa 3afa4un MeToLbl 1
noaxonbl

15. MocTpoeHune NNHENRHON 1
HeNIMHENHON perpeccumn B
pamMKax LeTEPMUHUCTCKOro
noaxoAa.

13.2. Tembl (pa3pensl) AUCLUNINHBI U BUObI 3QHATUHA

Peanu3aunsa pasgena AUCLNNANHBI C
MOMOLLbIO OHNIaNH-Kypca, IYMK

Co3aaH 371eKTPOHHbIN OHAANH - KYpC,
pa3MelleHbl MaTepuanibl K neKumnam m
nabopaTopHbIM paboTam. PaspaboTaH
TeCcTbl AN5 NPOBEAEHUNSA TeKYLLeR
aTTecTauuy B OHMalH pexuMe.

Co3aH 371eKTPOHHbIN OHMAMH - KypC,
pa3MelleHbl MaTepuaabl K NeKunam um
nabopaTtopHbIM paboTam. PaspaboTaH
TeCTbl ANs NPOBEAEHUS TEKYLLEN
aTTecTauun B OHNAH pexxume.

Co34aH 371eKTPOHHbIN OHMANH - KypC,
pa3MelLeHbl MaTepuasbl K NeKLMsM 1
nabopaTtopHbIM paboTam. PaspaboTaH
TecTbl 4115 NPOBEAEHUS TeKYLLEN
aTTecTalun B OHMAMH pexuMe.



Ne HavmeHoBaHMe NekumoHHble  lMpakTuyeckne JlabopaTopHele CamocTosiTenbHas Bcero
n/n  Temsbl (pa3gena) 3aHATMA 3aHATMA 3aHATUA paboTa

1 BBeneHune. 2 2 4
ba3oBble NOHATUS
TEXHOI0TUN
0bpaboTku
NHOopMaL K.

2 CraTtucTunyeckas 10 6 16 32
Teopus
pacrno3HaBaHuA
obpa3os.

3 PacnosHaBaHue 10 6 16 32
0bpa30B B paMKax
LEeTEPMUHNCTCKOO
(reomeTpuyeckoro)
noaxopna.

4 OcHoBblI 6 4 12 22
KJTaCTepHOro
aHanu3a B paMKax
CTAaTUCTUYECKOTO 1
OEeTEePMUHNCTCKOro
noaxonos.

5 TeopeTunyeckne 6 12 18
OCHOBbI
perpeccnoHHoOro
aHanunsa.

34 0 16 58 108

14. MeToaunyeckume yKasaHusa ansa oby4aloLwmxcs no 0CBOEHMIO OUCLUNJINHbBI

1. Mpwn n3y4yeHun QUCUUNIVHLI PEKOMEHAYETCS NCMOIb30BaTh Cedytoline CpeacTBa:
PEKOMEHYEMYIO OCHOBHYO 1 AOMOSHUTENIbHYIO NNTEpaTypy;

MEeTOAMNYECKME YKa3aHUa 1 nocobus;

KOHTPOJIbHbIE 3aaHUNSA A5 3aKPENIeHNs TEOPETUYECKOro MaTepuana;

3/1EKTPOHHbIE BepCUM y4eOHMKOB U METONYECKMX YKA3aHWI ON1s BbINOJIHEHWS NabopaTopHO -
npakTuyYeckux paboT (Mpy HeobXOAMMOCTY MaTeprabl PacCbiNAlOTCS MO 3/1eKTPOHHON MoyTe).

2. 1N MaKCMMabHOr0 YCBOEHNSA AMCLMMINHBLI PEKOMEHYeTCs NPoBeAeHEe NMMCbMEHHOr0 ONpoca
(TecTupoBaHue, pelleHne 3aay) obyvatoLmnxcs No MaTepranam nekuuin n NpakTnyecknx pabot.
Moabopka BOMPOCOB AJ/1s TECTUPOBAHNS OCYLLECTBSAETCS Ha OCHOBE 3YyYEHHOr0 TEOPETUYECKOrO
MaTepuasa. Takoil Noaxo Nno3BosisieT NOBbICUTb MOTUBALMIO NPW KOHCMEKTUPOBAHMMN IEKLIMOHHOMO
MaTepuana.

3. Mpwv npoBeeHn NabopaTopHbIX 3aHATUI obecneymBaeTCs MakCMasibHas CTENeHb COOTBETCTBUSA C
MaTepuasoM NEeKLVOHHbIX 3aHATUI 1 OCYLLLECTBISETCS SKCMEPUMEHTasIbHAs NPOBEPKa METO/IOB,
anropuTMOB U TEXHONOr N 06paboTKM MHOPMALIMK, N3NaraeMblX B paMKax JIEKLIWIA.

4. Mpu nepexofie Ha ANCTAHLUVOHHBIV PEXUM 00yYeHNs A5 CO3AaHUSA 3NEKTPOHHbIX KYpCOB, YTEHNS



NEeKLMIN OHNalH 1 npoBefeHnsa NabopaTopHO- NPaKTUYECKUX 3aHATWIA UCNOJIb3YeTCs
NHMOPMaLMOHHbIE pecypcbl Obpa3oBaTeNbHOro nopTana "INeKTPOHHLIN yHUBepCcUTeT BIY
(https:\\edu.vsu.ru), 6a3mpytoLLerocs Ha cMcTeme ANCTaHUMOHHOro oby4yeHuns Moodle, pa3sepHyToN
B YHMBeEpcUTeTE.

5. Mpun ncnonb3oBaHNM ANCTAaHLUMOHHbLIX 06pa30BaTE/IbHbIX TEXHONOMMIA U 3NEKTPOHHOMO

obyyeHna obyvatomecs LOMKHbI BbIMOAHATL BCE YKa3aHWa npenogaBaTesneil, BOBpeMS
NOAKMOYATLCSA K OHNAWH - 3aHATUAM, OTBETCTBEHHO NOAXOAUTb K 3alaHNAM 419 CaMOCTOATEIbHON
paboThbl.

15. Nepe4yeHb OCHOBHOMW M OONOJIHUTENILHOW INTEpaTypbl, PEeCypPCcoB UHTEPHET, HeobXoaMMbIX
A OCBOEHUS AUCLUNJINHDI

Ne n/m WNCTOYHUK

1 CupoTa, AnekcaHap AHaToNbeBMY. MeToAbl N @NropuTMbl aHasIM3a AaHHbIX U UX
mozenuposaHue B MATLAB : [y4ebHoe nocobue] / A.A. Cupota .— CaHkT-lMeTepbypr : BXB-
MeTepbypr, 2016 .— 381 c. : un. — bubnwnorp.: c. 371-374 .— MpeamM. ykas.: ¢. 377-381 .—
ISBN 978-5-9775-3778-0.

2 XynteH [1. PazpaboTka UHTENNeKTYyasIbHbIX CUCTEM : BBEAEHWE B TEXHOI0MMI0 MaLLUHHOIO
obyyeHunsa: npakTuyeckoe nocobue/l. XynteH. - Mockea: MK Mpecc, 2019.-284c. :
nn. bubanorp. B KoHue pa3a. — ISBN 978-5-97060-760-2. 9b6C BI'Y «YHuBepcuTeTCKas
bnbnunoTteka online»

6) LononHWTENbHas nuTepaTypa:

No NcTo4HUK
n/n
1 AnrasuHoB, 3ayapa KOHCTaHTUHOBMY. AHaJ/IM3 1 KOMMbIOTEPHOE MOAESIMPOBaHNE

NHMOPMALIMOHHbIX NMPOLIECCOB 1 CUCTEM : [y4ebHoe nocobue ans cTyad. By30B, 0by4. no
crneumansHocTy 080801 "Mpuknad. nHGopMaTUKa" 1 Ap. MEXOAUCUMMIMHAP. CNeunanbHOCTAM]
/

3.K. AnrasuHos, A.A. CupoTa ; nog obul. pea. A.A. CupoTbl .— M. : Ouanor-MNU®NK, 2009 .— 416
C.: un .— bnbanorp. B KOHUe pa3a. — ISBN 978-5-86404-233-5.

2 Yybykosa, N.A. Data Mining / N.A. YybykoBa .- 2-e u3g., ucnp. - Mocksa : IHTepHeT-
YHuBepcuter
NHhopMauoHHbIX TexHonorui, 2008 .- 383 ¢. - (OCHOBbI MH(POPMALIMOHHBLIX TEXHOJIOMUIA) .-
ISBN 978-5-94774-819-2 .- <URL:http://biblioclub.ru/index.php?page=book&id=233055>.

3 dykyHara K. BBeeHune B CTaTUCTMYECKYO TEOPUIO pacrno3HaBaHus obpa3os / K. dykyHara. -
M.:
Hayka, 1979. - 368 c.
B) MHHOPMALMOHHbIE 3NEKTPOHHO-00pa30BaTENbHbIE PECYPChI:

Ne n/m WICTOYHUK

1 DNeKTPOHHBbIN KaTasior Hay4yHon 6ubnnoTekn BopoHEXCKOro rocy1apCTBEHHOMO
yHuBepcuteTa. - (http // www.lib.vsu.ru/).



Ne n/m WCTOYHMK
2 Ob6pa3oBaTeNbHbIN MOPTaa «INEKTPOHHbIN YHUBepcuTeT BI'Y».- (https://edu.vsu.ru/)

3 «YHuBepcuTeTCcKasa bubnmoteka online» - KoHTpakT Ne 3010-07/33-19 o1 11.11.2019.
«KOHCYNbTaHT cTyaeHTa» - KoHTpakT Ne 3010-07/34-19 o1 11.11.20109.
3BC «JlaHb» - Jorosop 3010-04/05-20 oT 26.02.2020.
«PYKOHT» (UTC KoHTekcTym) - lorosop OC-208 o1 01.02.2018.
9bC «HOpanT» - Jorosop Ne 43/8 o1 10.02.2020.

16. NMepeuyeHb yuebOHO-MeTOogUUYECKOro obecneyeHus A CaMOCTOATENIbHOW PaboThI

Ne n/m NCTOYHUK

1 CupoTa, AnekcaHzp AHaToJibeBMY. MeTobl M aNropuTMbl aHann3a gaHHbIX 1 1UX
monenuposaHue B MATLAB : [y4ebHoe nocobue] / A.A. CupoTa .— CaHkT-lMeTepbypr : BXB-
MeTtepbypr, 2016 .— 381 c. : un. — bubnuorp.: c. 371-374 .— MNpepMm. ykas.: ¢. 377-381 .—
ISBN
978-5-9775-3778-0.

2 MpakTukyMm no kypcy "MopennpoBaHune cuctem" [D1eKTpPoHHbIN pecypc] : y4ebHo-
MeTogu4yeckoe
nocobue gns By308B : [AN4 CTyA. 4-5 KypCoOB (hak. KOMMbIOTEP. HAayK AHEB. U Bevep. GOopMbI
oby4yeHuns; gna HanpasaeHuin: 230200 - HgopM. cuctemsbl, 230400 - MHDOPM. CUCTEMBI 1
TexHonoruu; cneymansHoct, 230201 - UHDopM. cucTembl 1 TexHonoruu]. Y. 1 / BopoHex.
roc.
YH-T ; cocT.: A.A. Cnpora, E.FO. MutpodharHosa , M.A. [Ipt04€HKO .— DIEKTPOH. TEKCTOBbLIE [aH.
BopoHex : 3paTenbcko-noavrpaguyecknii LeHTp BopoHeXCKOro rocy1apCTBEHHOr 0
yHuBepcuTeTa, 2013.-128c.

17. ObpasoBaTesibHble TEXHOJNIOTUM, UCNOJIb3yEMble NPU peanunsauum y4ebHON AUCLUNANHBI,
BKJIIOYasA OUCTaHUMUOHHbIe obpa3oBaTenbHblie TexHonoruu (J0T), anekTpoHHoe oby4yeHue (30),
CMeLLUaHHoe obyuyeHue):

Onsa peanusaunm y4ebHoro npouecca Ncnosb3yoTCs:

1. MO Microsoft B pamkax nognucku "Imagine/Azure Dev Tools for Teaching",

noroop Ne3010-16/96-18 oT 29 gekabps 2018r.

2. MO MATLAB Classroom ver. 7.0, 10 KOHKYPEHTHbIX 6€CCPOYHbIX JIMLEH3NA Ha KaXXAbIiA,
KoMmnoHeHTbl: Matlab, Simulink, Stateflow, 1 Tyn6okc, N 21127/VRN3 ot 30.09.2011 (3a cyeT npoekTa EK
TEMPUS/ERAMIS).

3. M0 MaTnab B pamkax NnoAnuckn "YHNBEPCUTETCKAS JIMLEH3MS Ha MPOrPaMMHbIi

Komnnekc ons 9BM - MathWorks, Headcount - 25 ": anmueHsuns o 31.01.2022,

cybnmueH3noHHbI KoHTpakT 3010-07/01-19 ot 09.01.19.

4.Mpn NpoBeAEHNMN 3aHATUA B AUCTAHLNOHHOM pexxume 0by4eHns MCNoJb3ylTCsS TEXHNYECKNE U
NHOPMaLMOHHbIE pecypcbl Obpa3oBaTeNbHOro nopTana "INeKTPOHHLIN yHUBepcUTeT BIY
(https:\\edu.vsu.ru), 6asupytoLLerocs Ha cMCTeMe AUCTaHLUOHHOrO 0byyeHust Moodle, pa3BepHyTON B
YH/MBEPCUTETE, @ TakXe Apyrue LOCTynHble pecypcbl ceTn IHTepHeT.



18. MaTepuaano-TexuuquKoe obecneyeHue OoUCLMUNIIUHBI:

1) MynbTuMeaninHaa nekumoHHas ayautopus (kopn.la, ayan. Ne 479), MK-Intel-i3, paboyee mecto
npenofaBaTens: NPoeKTop, BUAEOKOMMYTaTOp, MUKPOGOH, ayANoCMCcTeMa, Cneumnanm3npoBaHHas
Mebenb: OOCKN MenoBble 2 WT., CTOJbl 60 WT., naBky 30 WT., CTyAbsa 64 WT.; 8OCTYN K hoHAaM y4ebHo-
METOAMNYECKON AOKYMEHTALMUN N 31EKTPOHHBIM BMOBANOTEYHBIM CMCTEMAM, BbIXOA B VIHTEpHET.

2) KomnbloTepHbIn knacc (oamH 13 Nel-4 kopn. 1a, aya. Ne 382-385),MK-Intel-i3 16 wT.,
cneunanm3npoBaHHan Mebenb: AOCKa MapkepHas 1 wT., cTonbl 16 WwT., CTynba 33 WT.; 4OCTYN K poHAaM
y4ebHO-MeToANYeCKON LOKYMEHTaLMM U 3NEKTPOHHbIM U3AaHNUAM, OOCTYN K 3N1€KTPOHHbLIM
61bnMoTeYHbIM CUCTEMAM, BbIXOA B IHTEpHET.

19. OueHou4Hble cpencTBa AJsia npoeeneHus TeKyu.l,eﬁ n ﬂpOMe)KyTO‘-IHOﬁ aTTectauumn

MopsAoK OLEHKN 0CBOEHNS 00yYaloLWMMNCS y4ebHOro MaTepuana onpeaensieTcs CoaepXXaHmem
cnefyowmnx pasaenoB ANCLUMMINHGI:

Ne Pa3pgenbl gucumnanHbl Kon Kopn OueHoYHble cpeacTBa A
n/n (Mmopynn) KoOMMeTeHL MK NHAnKaTopa TeKyLlen atrTectTaumnm

1 Pazpensl 1-5 MK-1 MK-1.2 KoHTponbHas paboTa
BeepgeHune. ba3oBble MOHATUS Mo COOTBETCTBYHOLLUM
TexHonornm obpaboTkm pasfesiam 1 TemaM.
nHopmaumn.

CTtaTuctnyeckas

Teopus pacrno3HaBaHus
obpa3os.

Pacno3HaBaHue 06pa3oB B
paMKax
OeTEePMUHUCTCKOro
(reomeTpmyeckoro) noaxoaa.
OCHOBbI KJTaCTEPHOro
aHasiM3a B pamKax
CTaTUCTUYECKOrOo ”
LeTepMUHUCTCKOro
NnoaxoaoB.
TeopeTnyeckne 0CHOBbI
perpecCcrMoHHOro aHaam3a.

2 Pa3zpensl 2-5 MK-1 MK-1.3 KoHTponbHas paboTa no
CraTucTunyeckas COOTBETCTBYIOLLNM
Teopusa pacno3HaBaHMA pa3gesiaM 1 TemMam.
obpasos. 3adaHns 1 OTYeTHl
Pacno3HaBaHne 0bpa3oB B 0 BbINOJIHEHUN
paMKax nabopaTopHbIx paboT 1-9.
LeTepMUHNCTCKOro

(reomeTpuyeckoro) noaxoaa.
OCHOBBbI KJTaCTEPHOr0
aHasiM3a B pamMKax
CTaTUCTMNYECKOro 1
IEeTePMUHNCTCKOro
noaxofoB.



|_|p0Me)KyTO‘-IHaFI aTTecTtaumna

®opMa KOHTPONS - IK3aMeH

OueHOoYHble CpeCcTBa 418 NPOMEXYTOYHON aTTecTaumm

MNepeyeHb BOMPOCOB K 3K3aMeHy B Buae kKomnaekTa KM, nepeyeHb 3agaHUn 4119 BbIMOJHEHUS

oabopaTopHbIX paboT

20 Tunosble OLEHOYHbIe cpenctea M MeToguideckue MatTepuanbl, onpeaensoliuue npouenypbl

OLeéHUBaHuA

20.1 TeKyLiMh KOHTPOJIb yCNEeBaeMoOCTH

Tekylwas aTTecTauns NPOBOANTCS B COOTBETCTBUM C [0NI0OXKEHNEM O TeKyLLen aTTecTauny oby4atowmxcs
no NporpamMmam BbicLLero obpa3zoBaHns BopoHEXXCKOro rocyapCTBEHHOMO yHUBepcuTeTa. TekyLlas
aTTecTaums NpoBOAMTCA B (hopMax YCTHOro onpoca (MHAMBMAYabHbIA 0NPoC, PpoHTanbHas becena) n
MUCbMEHHbIX paboT (KOHTPObHbIE, abopaTopHbie paboThl). MNpu OLeHMBaHUK MOTYT UCMOJIb30BaTbCS
KONIMYECTBEHHbIE NN KaYeCTBEHHbIE LIKabl OLEHOK.
TeKyLUMN KOHTPOIb YCNEBAEMOCTY MO ANCLMMIVHE OCYLLECTBASETCS C MOMOLLbIO CNeYIOLNX OLEHOYHbIX

cpencTs:

YCTHbIN ONPOC Ha NPAaKTUYECKNX 3aHATUSAX;
KoHTposibHas paboTa No TeOpeTU4eckom 4acTu Kypca;

JNabopaTopHble paboThl.

MpuMepHbIA NnepevyeHb U NOPALOK UCNOJIb30BAHUA OLLEHOYHbIX CPeaCcTB

n/n | OLeHO4YHOoro

No HaumeHoBaHue

MpencraBsieHne OLEHOYHOro
cpeactBa B oHae

KpuTtepumn oueHku

no pasnenam

TeMaM/pa3fenam SUCUMMINHbI

cpencTtBa
1 YCTHbIA oNpoc Ha Bonpockl no Temam/pasnenam MpaBubHbIA OTBET - 3a4TEHO,
NPaKTUYEeCKNX ANCUMNNNHDI HenpaBUbHbIA NN
3aHATUAX NPUHLMMANBHO HETOYHBIN
OTBET - HE 3a4TEHO
2 KoHTposibHas paboTa | TeopeTmyeckne BONPOCHI MO LLIkana oueHnBaHUS

COOTBETCTBYET I'IpVIBe)J,eHHOI;I B

pa3paboTKy, TECTUPOBAHME U
3KCnayaTaumio Moaenen n
aNIropUTMOB aHaNM3a AaHHbIX C
NCMOJ/Ib30BaHNEM PA3JINYHbIX
MeTO/I0B MALLUMHHOIO 06yyeHuns.

OUCUUMNHBI pasgene 20.2
3 JNlabopaTopHas Conepxunt 9 nabopaTopHbIX Mpw ycnewHoM BbINOJAHEHWN
paboTa 3afaHuUn, npegycMaTpusatoLLme paboT B Te4yeHme cemecTpa

(prKcMpyeTCs BO3MOXHOCTb
OLeHVBaHWA TOJIbKO
TEOPETMYECKON YacTun
OVCLWMINHBI B X04e
NPOMEXYTOYHON aTTecTauuu, B
NPOTVBHOM C/ly4ae npoBepKa
3a4aHusa no nabopaTopHbIM
paboTaM BbIHOCMTCA Ha
JK3aMeH.

MpuMep 3apaHuA ANA BbINONAHEHUA NnabopaTopHOU paboThl




JlabopaTopHasa pabota Ne5

«lccnepoBaHne HenapaMeTpUyeCcKnxX aaropuTMoB OLEHUBAHUSA MJIOTHOCTU pacnpeneneHns
C/ly4alHOW BENNYUHbI»

Llenb paboTbi:

ViccnenoBaTb anropuTMbl OLEHUBAHUA MAOTHOCTU pacnpefeneHns Cyv4anHbiX BEANYUH U CITyHalHbIX
BEKTOPOB Ha OCHOBE MeToA0B lNap3eHa u k banmxaniumx cocenen.

dopmMa KOHTPONA: OTYET B INEKTPOHHOM BUAE

Konn4yecTBo 0TBeAEHHbIX ayAUTOPHbIX YacoB: 4

3apaHue:

MonyymTe y npernofaBaTesia BapnaHT 3afaHns N HAaNULWINTE KoL, peann3yowmnin COOTBETCTBYOLLMIA
anropmutm obpaboTkn. [1ng oTBETa Ha NOCTaB/EHHbIE BONPOCHI TpebyeTCs NPOBECTUN YNCTEHHbIN
3KCMEePUMEHT 1 NpeacTaBUTb COOTBETCTBYOLWME rpacmkn. CocTaBbTe OTHET 0 NpofenaHHon paboTe, B
KOTOPOM OTpa3uTe cnegyowme nyHKTb:

1. OO ncnofHUTENS U HOMEp FPYMnbI.

2. Ha3BaHwue u uenb nabopatopHoi paboTbl.

3. Homep cBoero BapuaHTa.

4. KoA, HanncaHHbIA NCNOSIHUTENEM,

5. I'pachmky, COOTBETCTBYIOLLME BapNUaHTy 3a4aHNA UCMOJIHUTENS.

MprMepbl KOHTPOJIbHbIX BOMPOCOB:

1. Npu KakoM 3HaYeHUV napameTpa OKOHHON (HYHKLUW LOCTUraeTCs MUHUMYM OLIMOKMW OLeHMBaHUS
Mo KPUTEPUIO, yKa3aHHOMY B BapuaHTe ucnonHutena? OTeBeT NOATBEPANUTb rpadunkamu,
npeLacTaB/IieHHbIMY B OTHETE.

2. Kakon Bung OKOHHOW (hyHKUMK obecrneynBaeT ONTUMasIbHYIO OLEHKY MJI0OTHOCTU pacrnpenesieHuns B
peann3oBaHHOM Bamu nccnenosaHumn? OTBET NOATBEPAUTL rpackamu, NpefcTaB/IeHHbIMU B
OTYéTe.

BapuaHTbl 3a8aHUMA U 3aAaHUA OIS CAMOCTOATENIbHON paboThl

1. BelyncanTb abCoNOTHYIO OWMNOKY OLLeHUBAHWUSA MAOTHOCTY pacnpeneneHns cny4anHon BeNYnHbI
NPV MCNOSIb30BaHUN oLeHKM MNap3eHa. MocTpouTb rpadmk 3aBUCMMOCTI OLINOKK OLEHMBaHMA OT
BE/IMYMHbI NapameTpa OKOHHON (PYHKLMK Cledylolero Bmaa:

a. rayccosckas pyHKums;

b. nokasaTenbHasa GyHKUUS;

C. OKOHHad NpAMoyrosibHas PyHKLNS;

d. OKOHHas TpeyrosbHaa yHKLUMA.

2. BblumcnuTb CcpegHeKBaApPaTUYHYIO OWINOKY OLLeHMBaHUSA NAOTHOCTY pacnpeaeneHuns cyvanHom
BENYMHBI N0 MeToAy MNap3eHa AN OKOHHbLIX PYHKLNS pa3fvyHbIX BULOB.

3. OKHo Kakoro Buaa byaet obecneynBaTb ONTUMaIbLHOE MO KPUTEPUIO CPeAHEKBAAPATUYHON OWN6KN
OLEeHMBaHMe NMJI0OTHOCTU pacnpefesieHns Cy4anHon Bean4mHbl B COOTBETCTBUM C METOLOM
Map3eHa? MocTpounTb rpadmkmn 3aBucumocTen ownbok ot obbema obyyatoLen Beibopku. CpaBHUTE
crepyoume Buabl OKOH:

a. rayccoBckas (hyHKUMA, MoKasaTesbHaa YHKLUMA 1 OKOHHAaa NpAMOYronbHasa yHKUUS;

b. rayccoBckas yHKUMA, OKOHHasa NpsMoyronbHas yHKLUSA 1 OKOHHAsA TpeyrofibHas PyHKLKS.

4. BblyncnmTb abconoTHYO OWNBKY OLeHWBaHUA MAOTHOCTY pacnpefeneHns Cly4anHoro BeKkTopa B
ABYMEPHOM MPOCTPaHCTBE NMPU3HAKOB MPK UCMONb30BaHWM oueHKK Map3eHa. MNMocTponTb rpadnk
3aBNCMMOCTM OWNBKN OLLeHNBAHMA OT BEJIMYMHBI MapaMeTpa OKOHHON hyHKLUMW. cnonb3ynTe ogHyY
N3 CNeyoWmnX OKOHHbIX OYHKLUMIA:

a. rayccoeckas (oyHKLUMA C UCMOJIb30BaHNEM AMaroHalbHON MaTpuLbl;

b. rayccoeckasa yyHKUMA C UCMOSIb30BaHNEM MATPULLbI KOBapuaLui;

C. MOKa3aTenbHas PyHKUMS;

d. OKOHHas NpAMOYroJsibHaa MyHKLUMS;

€. OKOHHas TpeyronbHasa yHKLUUS.



5. OkHO Kakoro Bufa bynet obecneymBaTb ONTMMAJIbHOE MO KPUTEPUIO CPELHEKBAAPATUYHOW OLLINOKN
OLleHVBaHMe MJIOTHOCTU pacnpefeneHna ABYMEpPHOro CJly4aiHoro Bektopa no metony llap3seHa?
MocTpouTb rpadmky 3aBucMMocTen owmnbok ot obbema obyyatoen Boibopky. CpaBHUTE
cnepytoLme Buabl OKOH:

a. rayccoBckas (PyHKUUS C UCNOJIb30BAaHNEM [MaroHalbHOM MaTPULbl 1 FrayCcCoBCKasa (yHKLMA C
MCMONb30BaHNEM MaTPULLbl KOBapUaLuii;

b. rayccoBckas (yHKUUSA C UCNOJIb30BAHNEM [MaroHaslbHON MaTpuLbl, MoKa3aTesibHas PyHKLMS

1 OKOHHasa TpeyrosbHas PYyHKUNS;

C. rayCCoBCKas (MyHKLMA C UCMONb30BAHNEM MAaTPULbl KOBapuaLnii, OKOHHas NpsaMoyrobHas
(PyHKLMA N OKOHHas TpeyrosibHaa PyHKLUUA.

6. MMoNy4YnTb OLLEHKM MNAOTHOCTY pacnpefeneHns cly4anHon BesIMYnHbl Ha OCHOBe MeToa K
6avxanwmx cocegen. OnpenennTb 3Ha4YeHNe napameTpa K, Npu KOTOPOM AOCTUMAETCH MUHUMYM
cpeaHeKBagpaTUYHOM OWKOKN OLLEeHBaAHNUS.

7. Peann3oBaTb OLIEHKY MJIOTHOCTU pacnpeneneHns 4ByMEpHOro CJly4alHOro BekTopa, njioTHOCTb
KOTOPOro 3aaeTcsa Ha OCHOBE NATY rayccoBblX PyHKUMN. OnpenennTs oNTUManbHOE Mo KpUuTepuio
cpefHeKBaApaTUYHOM OWNOKM OLLeHNBaHUA 3Ha4YeHne napameTpa k.

20.2 MpoMeXxXyTouyHasa aTrecTaums

MpomMexyTovyHasa aTTecTalmsa NPOBOAUTCA B COOTBETCTBUM C M0OJIOXKEHNEM O MPOMEXYTOYHOM aTTeCTaLMm
obyyatoLmxcsa
Mo nporpaMMam BbICLLIEr0 06pa30BaHNA BOPOHE)KCKOro rocy1apCTBEHHOIO YHUBEPCUTETA.

MpomMe)XKyTo4YHas aTTecTauns MOXXET BKoYaTh B cebs NpoBEpKY TeOpeTUYECKUX BONPOCOB, a TakxXe, Npu
HeobxoAMMOCTH (B C/ly4ae He BbIMOJHEHNSA B TEYEHNE CEMECTPA), NPOBEPKY BbINOIHEHUS
yCTaHOBNEHHOr 0 nepeyYyHa nabopaTopHbIX 3a4aHNIA, MO3BONAIOLWMX OLEHNTL YPOBEHb MOJYYEHHbIX 3HAHWUIA
N/MNn NpakTnyeckoe (Me) 3agaHme(s), no3eossioLLee (Me) OLEHNTb CTeneHb COOPMUPOBAHHOCTN YMEHWNI
N HaBbIKOB.

ONs OLLEHKN TEOPETUYECKUX 3HAHWUI NCMONb3YETCS NepeyeHb KOHTPOIbHO-N3MEPUTENbHLIX MaTeprasos.
KaXXabll KOHTPOJIbHO-U3MEpPUTESbHbIA MaTepran a5 NPOBeAEHUS MPOMEXYTOYHON aTTecTaunn
BKJIIOMAET ABa 3a4aHUs - BONPOCOB AN KOHTPOAS 3HAHWUA, YMEHWIA N BNAAEHNI B PaMKax OLEHKW YPOBHS
C(hOPMMPOBAHHOCTU KOMMNETEHU MK, MpK OLLEHMBAHUN NCNONb3YETCA KONMYeCTBEHHAs WKana. Kputepun
OLleHUBaAHMA NpeACTaBeHbl B NPUBEAEHHON HUXe Tabnuue

Ons oueHnBaHMA pe3ynbTaToB 00y4eHNs Ha IK3aMeHe UCMOJb3YITCS Cnelyolme cogepx)xaTesbHble
nokasaTtenn (hopMyanpyeTcs C y4eTOM KOHKPETHbIX TpeboBaHUA OUCLMMIINHDI):

1. 3HaHNe TeopeTU4eCcKnx 0CHOB y4ebHOro MaTeprana, OCHOBHbIX ONpPeaeNeHNn, MOHATUN 1
NCMoNb3yeMon TEPMUHOOTNN;

2. yMeHune NpoBoAuTbL 060CHOBaHME N NpeACcTaB/ieHNe OCHOBHbLIX TEOPETUYECKMX U MPAKTUYECKNX
pe3ynbTaToB (TEOPEM, alrOPUTMOB, METOAMK) C NCNOJIb30BAHMEM MaTEMATUYECKUX BbIKNAAOK,
610K-CXeM, CTPYKTYPHbLIX CXEM U CTaHAAPTHbIX OMUCAHWUIA K HUAM;

3. yMeHue CBS3blBaTb TEOPUIO C MPAKTUKOW, ANIOCTPUPOBATL OTBET NPMMEpPaMu, B TOM YUCIE,
Cob6CTBEHHBLIMW, YMEHME BbISIBNATL U aHaIM3NPOBaTb OCHOBHbIE 3aKOHOMEPHOCTM, NOJIyYeHHbIE, B
TOM YKCIe, B XO4€ BbINONHEHUS NabopaTOPHO-NPaKTUYECKNX 3a4aHN;

4. ymeHne 060CHOBbIBaTL CBOU CYXXAEHUSA U NPO(ECCUOHANbHYI0 NO3ULMIO0 MO U3NaraemMoMy BOMpocy;

5. BNafieHne HaBblKaMmn NPOrpaMMMPOBAHNA 1 SKCMEPUMEHTMPOBAHNSA C KOMMbIOTEPHLIMU MOLENSAMU
anropmntmoB 0bpaboTkn nHopmauun B cpefe Matlab B pamkax BbinosiHAeMbIX labopaTopHbIX
3a0aHuN;

6. BNafeHne HaBblkaMn NPOBELEHNSA KOMMbIOTEPHOr0 3KCNEPMMEHTA, TECTMPOBAHNSA KOMMbIOTEPHbIX
Monenen anroputMoB 06paboTku nHGopMaLmm.

Pa3nnyHble KOMOMHALMN NepeYMCNeHHbIX NOKa3aTeNnen onpeaensaoT KpUTEPUN OLLEHNBAHNS pe3ybTaToB
o0byyeHuns (ChopMUPOBAHHOCTU KOMMETEHLMI) Ha dK3aMeHe:

MOBbILUEHHbIA YPOBEHb CHOPMMPOBAHHOCTN KOMMETEHLMI;



6a30bIl ypoBEHb CHOPMUPOBAHHOCTI KOMMNETEHLMNNA;
NMOpoOroBbIN YPOBEHb CHOPMUPOBAHHOCTU KOMMETEHLINNA.

15 oLueHUBaHUA pe3ynbTaToB 06y4eHUst Ha rOCYyAapCTBEHHOM 3K3aMeHe ucnosb3yeTcs 4-6anibHas

WKana: «OTJINYHO», «XOPOLLUO>», «yNOBNETBOPUTEJIBHO», KHEYNOBJIETBOPUTEJIBHO>.

CoOTHOLLEHME NOKa3aTenen, KPUTEPMEB U LLKaNbI OLLEHNBAHUSA Pe3ybTaToB 06yqu|/|ﬂ Ha
rocynapCTBeHHOM 3K3aMeHe rnpeactaBsieHo B cnenyrou.LePl Tabnuue.

Kputepuu oueHuBaHusA KOMNEeTeHLUMHA U LUKaJia OLLEeHOK Ha 3K3aMeHe

Kputepun oueHnBaHms KOMMeTeHLNNI

YpoBeHb
ChOPMUPOBAHHOCTK
KOMMNeTeHLUN

LLIkana oueHok

ObyyvaloLWmncs 4EMOHCTPUPYET MOSIHOE COOTBETCTBME 3HAHWN,
YMEHWI, HaBbIKOB MO NPUBEAEHHBLIM KpUTepusmMm cBoboLHO
onepupyeT NOHATUAHBLIM annapaToM U NPUOBpPEeTEHHbLIMM
3HAHWAMU, YMEHUSMU, MPUMEHSET UX NPU PeLleHNN
NpaKkTUYeckmx 3aaay. YCNeLwHo BbiNoJHeHbl labopaTopHble
pa60Tb| B COOTBETCTBUWN C YCTAHOBJIEHHbLIM NMepevYHeM.

MoBbILLEHHbIN
YpPOBEHb

OTnnyHoO

OTBET Ha KOHTPOJIbHO-3MEPUTESIbHbIA MaTepran He
MOJIHOCTbO COOTBETCTBYET OJIHOMY W3 NMEPEYUCIEHHbIX Bbille
nokasaTesei, Ho obyyvatowniics AaeT NpaBubHbIE OTBETHI Ha
LOMOJIHUTEbHbIE BOMPOCHI. Mpy 3TOM 0byYatoLmniics
NEMOHCTPUPYET COOTBETCTBME 3HAHWIN, YMEHWI, HAaBbIKOB
npuBeAeHHbIM B TabnLax nokasaTensM, HO JonycKaeT
He3HaYMTesbHble OLNOKMN, HETOYHOCTU, UCTILITLIBAET
3aTPYOHEHUS NPW PELIEHUN NPAKTUYECKMX 3aay.YCreLwHo
BbIMOJIHEHbI SlabopaTopHble PaboThbl B COOTBETCTBUN C
YCTaHOBJIEHHbIM NMEepeyHeM.

ba30BbI ypOBEHb

Xopowo

ObyyvatoLmncs 4EMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHWI, YMEHUI, HAaBbIKOB MPUBEAEHHbLIM B Tabnmuax
nokasaTensiM, LoMyCcKaeT 3Ha4YnTeNbHble OWNOKM Npu
peLIeHn NpakKTUYecknx 3agad. Mpyn 3ToOM OTBET Ha
KOHTPOJIbHO-N3MEPUTENbHBIA MaTepuan He COOTBETCTBYET
MobbIM OBYM 13 NepeynclieHHbIX NokasaTenen, obyyatowmincs
LA€eT HenoJsiHble OTBETbI HA AOMOJIHUTENbHbIE
BOMPOChHI.YCMNELHO BbINOHeHb! NabopaTopHble paboThl B
COOTBETCTBUM C YCTAHOBJIEHHBIM MEPEYHEM.

MoporoBblii
YPOBEHb

YLOBJIETBOPUTENBbHO

OTBET Ha KOHTPOJIbHO-3MEPUTESbHbIA MaTepnan He
COOTBETCTBYET JI0ObIM TPEM U3 NMEPEYUCTIEHHBIX MOKa3aTeNel.
Ob6yyatoWwnincs eMOHCTPUPYET OTPbIBOYHbIE, (PparMeHTapHble
3HaHUA, JonyckaeT rpybble ownbku.He BbINOAHEHDI
nabopaTopHble paboTbl B COOTBETCTBUN C YCTAHOB/IEHHbIM
nepeyHeM.

HeynoBneTBoOpUTENLHO

[prMep KOHTPOJIbHO- U3MEPUTESIbHOro MaTepuasia

YTBEPXKIAKO

3aBeayowmin Kagenpon TexHoornm ob6paboTkn 1 3aWwmThl MHDOPMaLUK



A.A. CupoTa
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HanpasneHue noarotosku / cneunansHocTb 10.03.01 NHdopmaumnoHHas be3onacHoCTb
AncumnnuHa b1.B.02 TexHonorun obpaboTku nHgopmaumm
®opma oby4yeHmnsa O4yHoe
Bup KoHTpoNs JK3ameH
Bug atTecTauunm lNMpomexyTo4yHas
KOHTpONbHO-U3MepuTenbHbii MaTepuan Ne 1
1. Obuwas cxema npouecca 06paboTku nHopmaumn. OCHOBHbIE BUAbI U NMpouenypbl 06paboTku
NH(opMaL
2. HemapameTpunyeckoe obyyeHune B 3agadvax pacnosHaBaHusa. Metog lMNap3eHa.
[penonaBsaTenb A.A. CupoTa
MpuMepHbIA NepeYHb BONPOCOB K 3K3aMeHy
Ne CopepxxaHue
1 O6Lwas cxema npouecca 06paboTkn nHGpopmMaLmu. OCHOBHbIE BUAbI 1 NpoLleaypbl 06paboTkK
NHopmMaLmn.
2 Knaccudukaumsa 6a3oBbix Noaxonos K 06paboTke nHdopmaummn. 3agaym o6paboTku nHhopmauun,
pellaemMble B paMkax TexHonorum DATA MINING
3 BaiiecoBckas Teopus peLleHuid. PellatoLlee Npasuao Ha OCHOBE MUHMK3ALMMN YCIIOBHOTO pUCKa
4 banecoBckas Teopus pelleHnid. Pelwatoume npasuaa Ha 0OCHOBE MaKCMMyMa anoCTePUOPHON
BEPOSATHOCTM U (hyHKUMUM NpaBaonoobus
5 MoHsTVe pasgensownx hyHKUnA. O606LLIeHHas CTPYKTYpa peLLatoLLero npasuna
6 Pacno3HaBaHue O6pa3OB, ONncCbiBaeMbIX rayCCOBCKUMW BEKTOPAMU C Pa3/INYHbIMW MaTeMaTUYeCKNMN
OXnagaHnamMmmn
7 PacnosHaBaHme 06pa30B, ONMUCHLIBAEMbIX FayCCOBCKMMMN BEKTOPAMU C Pa3inNYHbIMU KOBapUaLMOHHbIMY
MaTpuLaMmn
8 Pacno3HaBaHue O6pa3OB, ONMCbIBAEMbIX NMPON3BOJIbHbIMW 3aKOHAMW pacnpeneneHna
9 PacnosHaBaHne 06pa30B, ONUCbIBaEMbIX BMHAPHBLIMKU NPU3HaKaMM
10 OCHOBbI Teopun oueHnBaHMUA. I'IapameTpVHeCKoe N HenapaMeTpnyeckoe oLueHMBaHNE B CTATUCTUHECKUX
Mooenax AaHHbIX.
11 JNInHeHas perpecus
12 TeopeMa 0 HOpPMaJibHON Koppenaumm
13 OCHOBbI perpeccMoHHOro aHaansa OaHHbIX.




14 MapameTpryeckoe obyyeHune B 3afa4ax pacno3HaBaHusa. MeTon MakcMyMa npaBgonoaobus.

15 MapameTpunyeckoe obyyeHne B 3agadvax pacno3HaBaHUsA. MeTon MakCMMyMa anoCTEPUOPHON
BEPOATHOCTMW.

16 HenapameTpunyeckoe oby4yeHune B 3afadvax pacno3HaBaHus. Meton MNap3eHa

17 HenapameTpuyeckoe obyyeHune B 3afa4ax pacnosHaBaHus. Metog K-bavxanwunx cocenen

18 Pacno3HaBaHne 06pa30B C MOMOLLbIO (PYHKLIMIA PacCTOAHNS

19 MeTopn oMopHbIX BEKTOPOB

20 KOMMO3MLNOHHbIE anropuTMbl. BarruHr

21 KoMMo3MLUMOHHbIE anropuTMbl. BycTuHr

22 Knactepusaums 0bpasos. Anroputm K-cpefHux

23 KnacTtepusauns obpa3os. Mepapxuyeckas npouenypa rpynnmpoBaHuns.

25 KnacTepHsbIn aHann3 B YCIOBUSAX HEM3BECTHOMO YMCIa KJTacCoB

26 HenvHelHble npeobpa3oBaHus 1 CNpaMAsOLLMe NPOCTPaHCTBa




