MuHobpHayku Poccum
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BbICLLUEIO OBPA30BAHUSA
«BOPOHEXXCKUWI rOCY BAPCTBEHHbIN YHUBEPCUTET»
(®Pre0Oy BO «BIr'Y»)
YTBEP)XXOAIO
3aBenyoLmin Kaghenpon
CupoTa AnekcaHp AHaToJIbeBUY
Kadenpa TexHonormnn obpaboTky 1 3awnTbl MHOPMaLLUK
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PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
561.0.29 TexHonorum 06paboTkm nHMopMaLmm
1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
10.05.01 KomnbtoTepHasa 6€30MacHOCTb
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:
AHann3 6e30nNacHOCTN KOMMbIOTEPHBIX CUCTeM, MaTemMaTnyeckme MeToabl 3auUThl HGOpPMaLMm
3. Ksanudukauus (cteneHb) BbINyCKHUKA:
CneunanuteTt
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:

2025-2026
9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

Llenblo SBNSETCA N3yYeHMe TEOPETUYECKMX OCHOB U OBMIAAEHUE 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 0693aTenbHbIX ancumnanH 61.0.

BxofHble 3HaHMA B 061aCT MaTEMaTUYECKOr0 aHaan3a, TEOPUN MHOXECTB, MaTpUYHOWN anrebpbl,
Teopun BEPOATHOCTEN U MaTEMATUYECKON CTaTUCTUKN. OUCLUUNAMHA ABNSETCSA NpeaLlecTBYyOWen ans
ANCUNNANHBI «MoOennpoBaHne CUCTEM»,

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 Koa v Ha3BaHWe UHAVKATOPa KOMMNETEHLN 3HaHWs, YMEHUS, HaBbIKK

OlK-8 CnocobeH NpMMeHsATb METOAbLI HayYHbIX UCCNeA0BaHNIA OMK-8.12 3HaeT coBpeMeHHble MeToabl 06paboTku 3HaeT 6a30Bble NOHATMS

npu nposeneHnn paspaboTok B obnacTu obecneveHus MH(OPMaLMM N MaWMHHOIO 0by4eHuns MeToL0B

6e30MacHOCTY KOMMbIOTEPHBIX CUCTEM U CETEN. 0bpaboTku
MHOopMaLnK,
COBpEMEHHbIe
MeToAbl 1
anropuTMsl
aHanM3a LaHHbIX U
MaLUWHHOr O
obyyeHuns B
pamkax
CTaTUCTUYECKOro U
LeTEPMUHUCTCKOr0
NoAXOM0B.
YMeeT 1cnonb3oBaTh
CTaHAapTHoe 1
opurvHanbHoe
nporpamMmmHoe
obecneyeHne
LLNS NpoBefeHus
NccnenoBaHni un
pa3paboTok B
obnactu
anropuTMoBs
aHanm3a
LaHHbIX U
MaLUVHHOr O
obyyeHus,
hopmMupoBaThb
pekomeHaaLuu no
npuHUMNam
NoCTPOEeHNS U
napameTpam
anropuTMoB B
obnactu
npoheccnoHansHoM
LeAaTeNnbHOCTU.
BnapeeT npakTuyeckumu
HaBblkaMu
pa3paboTku 1
npuMeHeHns
anropuTMoB 1
TexHonorun
0bpaboTku
nHdopmaLmn B
4acTu aHanusa
LaHHbIX U
MaLUWNHHOI O
obyyeHus.



KoA v Ha3BaHWe KoMneTeHummn KoA v Ha3BaHMe NHAWKaTopa KOMMNeTeHL N 3HaHWA, YMeHWs, HaBblKK

OlMK-8 CnocobeH NpuMeHsTb METOAbLI HAay4YHbIX UCCIeA0BaHWIA OMK-8.13 YMeeT NpUMEHATb MeTOAbl MaLUMHHOMO 3HaeT

npu npoBeaeHnn paspaboTok B 061acTu obecneyeHns 06yyeHns npy NnpoBeaeHnn paspaboTok B 061acTu TeXHONornn

6e30MacHOCTN KOMMbIOTEPHBIX CUCTEM U CETEIA. obecneyeHns 6€30MacHOCTN KOMMbIOTEPHbIX CUCTEM  OpraHu3aumun n
npoBefeHns
CTaTUCTUYECKOr o
KOMMbIOTEPHOr 0
MOAEeNNPOBaHNS
anropuTMoB
o0bpaboTku
MH(opMaLnK,
BO3MOXHOCTU
COBPEMEHHbIX
NporpamMMHbIX cpes
NS peanvsaumu
NccnenoBaHni n
pa3paboTok B
obnacTtu
anropuTMoB
aHanM3a faHHbIX
N MaLUMHHOIMO
obyyeHuns
YMeeT NpoBOANTb CUHTE3
N aHanu3
anropuTMoB
0bpaboTkn
MHGOopMaLnn ans
pelueHuns
KOHKPETHbIX
npakTU4ecKnx
3ajau,
1CMosb30BaTh
MaTemaTunyeckme
MeTobl B
NHTepecax
aHaMTUYeCKon n
YnCNeHHON
OLLeHKM OCHOBHbIX
nokasaresnei
3(PPEKTNBHOCTH
anropuTMoB
aHanm3a
LaHHbIX 1
MalUUHHOr 0
0byyeHns
BnapeeT HaBblkamMun
pa3paboTkun u
MOAEeNNPOBaHNS
anropuTMoB
06paboTku
MH(OopMaLuK B
COBPEMEHHbIX
NHCTPYMEHTasIbHbIX
cpenax, HaBblkaMu
npoBefeHns
KOMMbIOTEPHOr 0
JKCNepuMeHTa
no oueHke
3 HeKTUBHOCTU
anroputTMos
aHasn3a faHHbIX U1
MaLUWHHOr O
obyyeHuns
HaBblkaMu
TecTMpOBaHUA
KOMMbIOTEPHbIX
mogenen
anropuTMoB
o0bpaboTku
nHdopmaLmu B
cpene 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.

Cemectp 9 Bcero
68 68
34 34
0
34 34
40 40
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 12 14 10 36
Teopus
pacrno3HaBaHuA
obpa3os.

3 PacnosHaBaHue 10 12 10 32
0bpa30B B paMKax
LEeTEPMUHNCTCKOO
(reomeTpuyeckoro)
noaxopna.

4 OcHoBblI 6 8 10 24
KJTaCTepHOro
aHanu3a B paMKax
CTAaTUCTUYECKOTO 1
OEeTEePMUHNCTCKOro
noaxonos.

5 TeopeTunyeckne 4 8 12
OCHOBbI
perpeccnoHHoOro
aHanunsa.

34 0 34 40 108

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 Pa3zpgenbl AUCLUUNNHDI Kon Kon OueHoYHbIe cpeacTBa ons
n/n (Mmomynu) KoMneTeHL UK NHAMKaTopa TeKyLen atTectaumm

1 Paspgenbl 1-5 OrK-8 OmnkK-8.12 KoHTponbHas paboTta
BeegeHune. ba3oBble MOHATUSA Mo COOTBETCTBYHOLLUM
TexHonorun obpaboTku pasgenam u TeMaM.
nHgpopMaumn,

CTaTucTnyeckas

Teopus pacrno3HaBaHus
obpa3os.

Pacno3HaBaHue 06pa3oB B
paMkKax
LeTepMUHUCTCKOrO
(reomeTpuyeckoro) noaxoaa.
OCHOBbI KJTaCTEPHOro
aHanM3a B paMKax
CTaTUCTUYECKOro U
[eTePMUHUCTCKOro
noaxoaoB.
TeopeTunyeckme 0CHOBBI
perpeccMoHHOro aHaamsa.

2 Pasnenbl 2-5 OrlK-8 OrK-8.13 KoHTposibHas paboTa no
CraTuctnyeckas COOTBETCTBYIOLLUM
Teopus pacrno3HaBaHus pasgenam n Temam.
obpa3os. 3agaHus 1 OTYeThl
Pacno3HaBaHue 06pa3oB B 0 BbIMOJIHEHUN
paMkax nabopaTopHbIX paboT 1-9.
LEeTePMUHNCTCKOro

(reomeTpunyeckoro) noaxonaa.
OCHOBbI KNTaCTEePHOro
aHafn3a B paMKax
CTAaTUCTMYECKOrO U
IEeTEPMUHNCTCKOro
noaxofioB.



|_|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:
YCTHbI/ ONPOC Ha MPAaKTUYECKUX 3aHATUAX;
KoHTposibHas paboTa No TeOpeTU4eckom 4acTu Kypca;
JNabopaTopHble paboThl.

MpuMepHbIA NnepevyeHb U NOPALOK UCNOJIb30BAHUA OLLEHOYHbIX CPeaCcTB

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

Ne HaumeHoBaHue MpepcTtaBneHue oLLeHOYHOro Kputepum oueHKu

n/n | OLEeHO4YHOoro cpeactBa B oHae
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 LLikasia oueHnBaHMA
no pasaenam TeMaM/pa3aenam OUCUUnAnHGI COOTBETCTBYET MPUBELEHHON B
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 BbinosHeHUA nabopaTopHou paboTsl

JlabopaTtopHas pabota Ne5




«ccnepgoBaHme HenapameTpUyYeCcKnxX airopuTMOB OLEHBAHMA MJIOTHOCTU pacnpefeneHus
C/ly4aHOW BESIMYUHbI»

Llenb paboTbi:

WccnepoBaTh afiropyTMbl OLLEHUBAHWSA MJIOTHOCTY pacrpenesieHns Cay4anHblX BEIMYMH 1 CIy4alHbIX
BEKTOPOB Ha 0CHOBE MeToA0B Map3eHa n k 6amxanwmx cocenen.

®opMa KOHTPONA: OTHET B 3JIEKTPOHHOM BUAeE

Konn4yecTBo 0TBEEHHbIX ayAUTOPHbIX YacoB: 4

3afaHue:

Mony4ynTe y npenofaBaTens BapuaHT 3af4aHna U HAaNULLINTE KOA, peannsyownin COOTBETCTBYOLLNIA
anroput™ 0bpaboTku. [1ns oTBETA Ha NOCTaB/IeHHbIE BONPOChl TpebyeTcs NpoBeCTU YNCIEHHbIN
3KCMEepPUMEHT 1 NpeacTaBUTb COOTBETCTBYOWMe rpadmkn. CocTaBbTe OTHET 0 NpofenaHHon paboTe,
KOTOPOM OTpasnTe CnefyloLlme nyHKTbl:

1. ®NO ncnonHUTENS U HOMEp rPYMMbI.

2. Ha3BaHuve u uenb nabopatopHoin paboTbl.

3. Homep cBoero BapuaHTa.

4. Kop, HanucaHHbIA NCMONHUTESIEM.

5. [paukun, COOTBETCTBYOLMNE BAPUAHTY 3aaHUsA UCMOHUTENS.

MpuMepbl KOHTPOJIbHbIX BOMPOCOB:

1. Mpn KakoM 3Ha4yeHUV NapaMeTpa OKOHHON (HYHKLMN LOCTUraeTCs MUHUMYM OLLUMBKKN OLEeHMNBaHNA
Mo KpUTEpPUIO, YKa3aHHOMY B BapuaHTe UcrnonHnTena? OTBeT NOATBEPAUTL rpadmkamu,
npeacTaB/ieHHbIMU B OTHETE.

2. KakoW B OKOHHOW pyHKLMM obecrneynBaeT onTUMasbHYIO OLeHKY MJIOTHOCTY pacnpefeseHns B
peann3oBaHHOM Bamu nccnegosanmmn? OTBET NOATBEPAMTL rpakaMu, NpeacTaBieHHbIMU B
OT4ETE.

BapuaHTbl 3apaHUMK U 3aAaHUA ONA CAMOCTOATENIbLHON paboThl

1. BolymcanTb abCcontoTHY0 OWMOKY OLLeHMBaHWA MNAOTHOCTU pacrnpeneneHuns ciay4anHon BeNnYnHbl
Mpw UCNoJib30BaHUN oLeHKM MNap3eHa. MNocTpouTb rpadmk 3aBUCMMOCTH OLIMOKM OLEHMBaHNA OT
BeJIMYMHbI MapaMeTpa OKOHHOM (PYHKLUN ClieaytoLero sBuaa:

a. rayccoeckas yHKUuS;

b. nokasaTenbHasa yHKUUS;

C. OKOHHaf NpsMoyroJsibHas (yHKLMS;

d. OKOHHas TpeyrosibHasd PyHKUMS.

2. Bbl4nCAUTb CpefHeKBaAPaTUYHYIO OLWMOKY OLLeHUBAHMSA NAOTHOCTY pacnpeneneHuns cay4aHom
BeJIYUHBI M0 MeToay Map3eHa AN OKOHHbIX (PYHKLUNSA Pa3NYHbIX BUAOB.

3. OkHo Kakoro Bufa bynet obecneymBaTb ONTMMAJIbHOE MO KPUTEPUIO CPELHEKBAAPATUYHOW OLLINOKN
OLleHMBaHMe MJIOTHOCTU pacnpefeneHns cly4aHon BeJIMYNHbI B COOTBETCTBUM C METOLOM
Map3eHa? MocTpouTb rpadmky 3aBnucmmocTen owmnbok ot obbema obyyatoen Bbibopky. CpaBHUTE
cnepyoLme Buabl OKOH:

a. rayccoBckas PyHKUUS, NOKasaTeNbHas PYHKLUNSA N OKOHHAs NPAMOYroJibHas PyHKLMS;

b. rayccoeckas pyHKUUSA, OKOHHasA MPAMOYrosibHas (MyHKLIMA 1 OKOHHas TpeyroJibHasd PyHKUMS.

4. BblyncnuTb abconoTHYIO OWNBKY OLeHWBaHUSA MNAOTHOCTU pacnpefeneHuns Cly4aHoro BekTopa B
[IByMepHOM MPOCTPaHCTBE MPU3HAKOB Mpu UCMOJIb30BaHUN oLeHKM MNap3eHa. MNocTpouTs rpadmk
3aBUCMOCTM OWNOKN OLLeHNBAHWA OT BeJINYMHBI MapaMeTpa OKOHHON MyHKLUUW. Ncnonb3ynTe ogHyY
N3 CnepyloLnX OKOHHbIX (YHKLMNA:

. FayccoBcKas PyHKLMA C UCNOJIb30BaHNEM AMaroHa bHOM MaTpuLbl;

. FayccoBcKas PyHKLMSA C NCNOJIb30BaHNEM MaTpULIbl KOBapuaLmi;

. oKa3aTenbHas PyHKUKNS;

. OKOHHas NpsAMOYrosibHas PYHKLUNS;

. OKOHHas TpeyronbHas PyHKUNS.

. OKHo Kakoro Buga byaet obecneymBaTb ONTUMaJIbHOE MO KPUTEPUIO CpefHeKBaApaTUYHOW OLWNBKY
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OLeHMBaHMe MIOTHOCTU pacnpenesieHns OBYMEpPHOro C/ly4alnHoro Bektopa no metony lNapseHa?
MocTponTb rpaukm 3aBucnuMocTen ownbok ot obbema obyyatoulen Boibopkn. CpaBHUTE
crepyoume Buabl OKOH:

a. rayccoBckas (oyHKLUMA C UCMOJIb30BaHNEM AMaroHaslbHOM MaTpULbl U rayCcCOBCKasA PYHKLNS C
NCNONb30BaHNEM MaTPULLbl KOBapUaLnii;

b. rayccoBckas (yHKUUS C UCNOJSIb30BAHUEM AMarOHabHON MaTpuLbl, MOKa3aTesibHasa QPyHKLMS

N OKOHHasA TpeyronbHas MyHKUNS;

C. rayCCcoBCKas (hyHKLMS C MCMONb30BaHNEM MaTpULbl KOBapMaLnii, OKOHHas NpsaMoyrobHas
(DYHKLUS N OKOHHAs TpeyroibHas yHKLKMS.

6. MoSly4nTb OLEHKM MJIOTHOCTY pacnpeneneHns Ciy4anHom BefM4nHbl Ha OCHoBe MeTofa k
bamxanwmx cocenen. OnpenennTb 3Ha4YeHWe napameTpa K, Npy KOTOPOM AOCTUraeTCs MUHUMYM
cpefHeKBagpaTUYHON OWNBKKN OLLEeHNBAHNS.

7. PeannsoBaTb OLEHKY NMIOTHOCTMW pacnpenenieHnsa 4ByMEpPHOro ciyyanHoro BeKTopa, NioTHOCTb
KOTOPOro 3a4aeTcs Ha OCHOBE MATU rayCccoBbIX YyHKUMA. OnpenennTb ONTUMasibHOe Mo KpUTEepuio
CpeaHekBagpaTUYHOM OWKOKN OLLeHBaHNS 3HaYeHne napameTpa K.

20.2 MpomMeXxyTouyHasa aTrecraums

MpoMeXxyToYHas aTTecTaumns NPOBOANTCS B COOTBETCTBUM C MMOSI0XKEHMEM 0 MPOMEXYTOYHON aTTeCcTaunm
obyyatoLmxcs
Mo nporpaMmam BhiCLLero o6pa3oBaHns BopoHE)XXCKOro rocy1apcTBEHHOMO YHBEPCUTETA.

MpoMe)XyTo4YHas aTTecTaumns MOXXET BKIoYaThb B Cebs NpoBEpKY TeopeTUYeCKuxX BONPOCOB, a TakxXe, Npu
HeobxoAMMOCTK (B C/ly4ae He BbINOJHEHUS B TeYeHMe CeMeCcTpa), MPOBEPKY BbIMNOAHEHNSA
YyCTaHOBNEHHOr 0 nepeyYyHsa nabopaTopHbIX 3a4aHNIA, MO3BONAOWMX OLEHUTb YPOBEHb MOJYYEHHbIX 3HAHWUN
N/Mnn NpakTu4eckoe (ne) 3agaHune(s), nossonstowee (ne) oOLeHUTb CTENEHb CHOPMUPOBAHHOCTN YMEHUN
N HaBbIKOB.

ONA OLEHKN TeopeTUYEeCKMX 3HAHWUA NCMOMb3yeTCA NepeyeHb KOHTPOIbHO-U3MEPUTENbHBIX MaTepraos.
KaXXabll KOHTPOJIbHO-U3MepUTeSIbHbIA MaTepran a5 NPoBeAeHUs MPOMeXYTOYHON aTTecTaunm
BKJIOYAET ABa 3afaHUS - BONPOCOB A5 KOHTPOA 3HAHWUA, YMEHUI 1 BNaLEHUI B paMKaXx OLEHKMN YPOBHS
ChOPMUPOBAHHOCTUN KOMMAETEHU MW, pK OLEeHMBAHUN NCMONb3YETCA KOMYeCTBEHHas WKana. Kputepun
OLleHMBaHMA NpeacTaBaeHbl B NPUBELEHHON HMKe Tabaunue

Ons oueHnBaHMA pe3ynbTaToB 00y4eHNs Ha IK3aMeHe UCMOJb3YITCS Cnelyowme cogepxaTesbHble
nokasaTenu ((hopMyanpyeTcs C y4eTOM KOHKPETHbIX TpeboBaHUN ANCUUNANHDI):

1. 3HaHMe TeopeTNYeCKNX OCHOB y4ebHOro MaTepuana, OCHOBHbIX ONpeaesIeHUIN, NOHATUNA 1
NCNONb3YyEMON TEPMUHONOT K,

2. yMeHune nNpoBoauTb 060CHOBaHME 1 NpeACcTaB/ieHNe OCHOBHbLIX TEOPETUYECKMX U MPaKTUYEeCKNX
pe3ynbTaToB (TeopeMm, aAropuTMOB, METOAMUK) C UCMONb30BaAHNEM MaTEMATUYECKMX BbIKAAoK,
6710K-CXeM, CTPYKTYPHbIX CXEM U CTaHAAPTHbIX OMUCAHWUIA K HAM;

3. yMeHMe CBA3bIBaTb TEOPUIO C MPAKTUKOM, UIKOCTPMPOBATL OTBET NPUMeEpPamMmn, B TOM HUCIE,
CO0B6CTBEHHbIMW, YMEHWE BbISIBIATb U aHaNIN3NPOBaTb OCHOBHbIE 3aKOHOMEPHOCTW, NOJlyYeHHbIe, B
TOM 4uCne, B X0Ae BbINOJIHEHNS NabopaTOPHO-NPAKTUYECKNX 3a4aHNIA;

4. ymeHne 060CHOBbIBaTb CBOU CYyXXAEHUSA U NPO(PECCUOHANBbHYIO MO3ULMI0 MO U3araemMoMy BOMpocy;

5. BNafeHne HaBblkaMu NPOrpaMMMpPOBaHNA N IKCNEPUMEHTUPOBAHNA C KOMMbIOTEPHBLIMU MOLENAMM
anroputmoB 06paboTkn nHpopmMaumm B cpeae Matlab B paMmkax BbINoAHSAEMbIX TabopaTOPHbIX
3a0aHun;

6. BlafleHne HaBblkaMu NPOBELEHNS KOMMbIOTEPHOr0 3KCNepMMeHTa, TeCTUPOBAHNSA KOMMbIOTEPHbIX
mMoaenen anropntmMos 0b6paboTkun nHpopmaumn.

Pa3fninyHble KOMOMHALMKN NepevyncneHHbIX NoKasaTesen onpeaensoT KpUTepum oLeHNBaHNS pe3ybTaTos
0byyeHns (ChopMMPOBAHHOCTN KOMMETEHLMIN) Ha dK3aMeHe:

MOBbILUEHHbIA YPOBEHb CHOPMMPOBAHHOCTN KOMMETEHLMI;

6a30bIin ypoBEHb CHOPMUPOBAHHOCTM KOMMNETEHLINI;



MOPOroBbIfi YPOBEHb CHOPMUPOBAHHOCTY KOMMETEHLIWNA,

[na oueHnBaHNA pe3ynbTaToB 06y‘-IeHMFI Ha rocyoapCTtBeHHOM 3K3aMeHe UCMOoJIb3yeTCs 4-6annbHas

WKana: «0TJINYHO», «XOPOLLO>», «yNO0BNETBOPUTEJIbHO», «KHEYNOBJIETBOPUTEJIbHO>.

CoOTHOLLIEHMe NoKa3aTenen, KpUTEepUes 1 LLKabl OLIEHNBAHNSA Pe3yibTaToB 06y4yeHUs Ha
rocyapCTBEHHOM 3K3aMeHe NpeacTaB/ieHo B Cledytollein Tabauue.

KpuTepuu ou,eHUBaHUA KOMNETEHLUUIA U LLUKAJa OLL,eHOK Ha dK3aMeHe

KprTepnu oueHnBaHNA KOMMNETEHLNIA

YpoBeHb
ChOPMUPOBAHHOCTU
KOMMeTeHLUN

LLIkana oueHoK

O6yyatoLWnincs 0eMOHCTPUPYET NOIHOE COOTBETCTBUE 3HAHWNA,
YMEHWI, HaBbIKOB MO MPUBEAEHHBIM KpUTEPUSAM CBOBOAHO
onepvpyeT NOHATWIHBIM annapaToM U NpMobpeTeHHbIMK
3HAHUAMM, YMEHUAMU, MPUMEHSET UX MPY PeLleHnn
NPaKTUYeCKMX 3aa4y. YCNeLHO BbiNoHEHbl TabopaTopHble
paboTbl B COOTBETCTBIM C YCTAHOB/IEHHLIM MEPEYHEM,

[MoBbILLIEHHbIN
YPOBEHb

OTAnyHoO

OTBET Ha KOHTPOJIbHO-U3MEPUTESIbHbIA MaTepuan He
MOJIHOCTbO COOTBETCTBYET OJHOMY W3 MEPeYUC/IEHHbIX Bbille
rnokasaTenen, Ho 0byyYaloLLMNCa AaeT NpaBuibHbIe OTBETHI Ha
LOMNONHUTENbHbIE BONPOChI. Mpn 3TOM 0byvatowmnines
LEMOHCTPUPYET COOTBETCTBME 3HAHWUIN, YMEHWUI, HaBbIKOB
npuBeLeHHbIM B Tabnuuax nokasaTensam, HO foMycKaeT
He3Ha4YnTesbHble OLNOKM, HETOYHOCTK, NCMbIThIBAET
3aTPYAHEHNA MPU PeLIeHNN MPaKkTUYecKux 3aga4y.yYcnewHo
BbINOJIHEHbI NabopaTopHble paboTbl B COOTBETCTBUN C
YCTaHOBJIEHHbIM MEepeYHeM.

ba30BbIl ypoOBEHb

Xopollo

ObyyvatoWminca [eMOHCTPUPYET HEMoJIHOe COOTBETCTBUE
3HaHWUIA, YMEHWI, HaBLIKOB MPUBEAEHHBIM B Tabanuax
nokasaTensMm, JoMyCKaeT 3Ha4YUTeNbHbIE OLNOKK NpK
peLlleHny NpakTMYecknx 3agad. Mpu 3ToM 0TBET Ha
KOHTPOJIbHO-M3MEPUTESIbHBIA MaTepran He COOTBETCTBYET
MobbIM ABYM 13 MEepeYvnCIeHHbIX NokasaTesnei, obyyatowmnincs
[aeT HenoJiHble OTBETHI Ha AOMOJIHUTENbHbIE
BOMPOCHI.YCMNELWHO BbINOJIHEHBI 1abopaTopHble paboThl B
COOTBETCTBUM C YCTAHOBJ/IEHHBIM MEPEYHEM.

Moporosblii
ypOBeHb

y,D,OBJ'IGTBOpI/ITeJ'IbHO

OTBET Ha KOHTPOJIbHO-3MEPUTESIbHbIA MaTepran He
COOTBETCTBYET /I0ObIM TPEM U3 NEPEYNCIEHHbIX MOKa3aTene.
O6yyatoWnincs N1eMOHCTPUPYET OTPbIBOYHbIE, PparMeHTapHble
3HaHUA, JonyckaeT rpybblie ownbKy.He BbINOSHEHDI
nabopaTopHble paboTbl B COOTBETCTBUN C YCTAHOBNIEHHBIM
nepeyHeM.

HeypnosneTsoputesibHO

MprMep KOHTPOJIbHO- U3MEPUTENILHOrO MaTeprana

YTBEPXXIAIO

3aBenyowmin kaenpon TexHonorn 0bpaboTkm 1 3aWwmTbl MHGOPMaLUN

A.A. CupoTa
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HanpasneHue noarotosku / cneunansHocTb 10.03.01 NHdopmMaumnoHHas 6e3onacHoCTb
AucumnnuHa 61.B.02 TexHonorun obpaboTkun nHgpopmaummn

®opma 0by4yeHmnsa O4Hoe

Bnp KOHTpoONS DK3aMeH

Bup atTtectaunn NpomexxyTovHas

KOHTpONbHO-U3MepuTenbHbii MaTepuan Ne 1

1. O6was cxema npouecca 0bpaboTky nHopmauun. OCHOBHbIE BUAbI 1 NpoLenypbl 06paboTkm
NHGopmaummn
2. HenapameTpuyeckoe obyyeHune B 3afa4ax pacno3HaBaHus. Metopn Map3eHa.

MNpenogaBaTesb A.A. CupoTa

MpuMepHbIA NepevyHb BONPOCOB K K3aMeHy

Ne CooepxxaHue

1 Obwas cxema npouecca 06paboTku nHgpopmauun. OCHOBHbIE BUAbI 1 MpoLeaypbl 06paboTku
NHMopMaLnn.

2 Knaccndukaums 6a3oBbix NoaxonoB k 06paboTke nHcpopmauun. 3agayv 0bpaboTkn MHGOPMaL MK,

pelaemMble B paMmkax TexHonorum DATA MINING

3 BallecoBckas Teopus pelleHuit. Pellatolee npaBmnsio Ha OCHOBE MUHUMIM3ALIMMN YCIOBHOIO pUCKa

4 BaiiecoBckast Teopus peLleHuid. PelatoLlye npasusia Ha OCHOBE MaKCMMyMa anocTepUopHOi
BEPOATHOCTY U hyHKLMM NpaBaonoaobms

5 MoHaTre pa3aensaowmnx GyHkunin. 06obLeHHas CTPYKTypa peLuatoLLero npasuia

6 PacnosHaBaHne 06pa30B, ONUCbIBAEMbIX FaYCCOBCKMMM BEKTOPaAMM C Pa3/IMYHbIMU MaTeEMATUYECKUMUN
0XMOAHNAMN

7 Pacno3HaBaHue 06pa30B, ONMUCHIBAEMbIX FaYyCCOBCKMMMN BEKTOPAMM C Pa3IMYHbIMU KOBapUaLIMOHHBIMY
MaTpuuaMmn

8 PacnosHaBaHue 06pa30B, ONUCbIBAEMbIX MPOM3BOJbLHLIMI 3aKOHaMK pacnpeneneHms

9 Pacno3HaBaHue 06pa30B, OMMCbIBaeMbIX BMHAPHLIMU MPU3HaKaMu

10 OcHoBbI TeOpUY OLLeHNBaHWA. [apaMeTpu4eckoe 1 HenapaMeTpnyeckoe oLleHNBaHNE B CTAaTUCTUYECKUX

MOLeNIAX JaHHbIX.

11 JInHenHas perpecus

12 TeopeMa 0 HOpMasibHON Koppenauuu

13 OCHOBbI perpeccrMoHHOro aHaansa gaHHbIX.




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




